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High-Speed Milling Device—Expansion 
Collars. 





By WARREN E. WILLIs. 





The kindness of the inventor, Mr. F. A. 
Pickens, enables me to illustrate an excellent 
device for high-speed milling. It has the 
advantages of comparatively long belts ; 
ean be used in machines whose arm supports 
have or have not a web between; has a 
range of speeds equal to the changes of cones 
on both spindle and feed mechanism ; can be 
readily applied or detached, and does not in- 
terfere with any function of the machine. 

As can be seen, it is quite simple, consist- 
ing of a shaft with two flange pulleys carried 
by disks fitted to the arm support holes. 
These disks are bored out of center for the 
bearings, thus allowing the belts to be put 
on with ease and afterwards tightened as 
desired by partially revolving the disks ; 
the cutter revolving in the same direction as 
the main spindle, reduces the wear and 
allows the shipper to be used as ordinarily. 

While not advocating the use of the uni- 
versal milling machine as a surface grinder, 
this arrangement admits it to be so used if 
thought desirable, and I admit having done 
such a job upon it in grinding some fine 


broaches, whose teeth were required to be 


exact, with satisfaction as compared with a 
previous attempt on a high-grade grinder. 





A convenience where using straddle mills 
or gang cutters isa few pairs of what may 














be called expansion collars for want of a 
better name. 

These collars differ from the ordinary in 
having the adjoining faces in a helical shape, 
so that by moving one upon the other the 
distance between their extreme ends will be 
varied. 

These may be easily made in the lathe 
zeared up as for cutting a screw, but using 
a side or parting tool and cutting all the 
way through. Such a pitch should be 
chosen as will not give too great an angle, 
say six to the inch, which will be well 
within the angle of repose, and the faces 
will not slip upon each other when pressure 
is brought to bear against them. 
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Making a Miter-Gear Pattern. 





By P. 5S. DINGEY. 





A miter gear is always a bevel gear, but 
i bevel gear is not always a miter. To cast 
a pair of the former, which will mesh and 
run together, only one pattern is required, 
while in order to cast a pair of other bevel 
gears two patterns are necessary, because 
the angle in each is not the same on the 
face, and they each contain a different num- 
ber of teeth, whereas in each gear of a pair 
of miters, the angle is the same, and also the 
number of teeth. 





When looking for a certain gear pattern 
among others, an experienced patternmaker 
can generally distinguish the difference 
between a miter and any other bevel with- 
out trying the angle, but where only a small 
difference occurs between each in a pair of 
bevel gears, it is not easy to distinguish a 


rim of the wheel in both instances is turned 
to the diameter intended. In the method 
presented, it will be seen that the rim is 
turned under the size, the deficiency being 
provided for on the blocks for the teeth. 
The first of these three plans is by no 
means a bad one, as it allows the blocks to 
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miter from any other bevel gear, without 
testing or referring to the records. For this 
reason it would seem proper to stamp 
‘*miter” or ‘*45°” on miter gear patterns. 
This suggestion is made, believing from 
experience that if this practice were adopted 
it would, to say the least, be a matter of 
convenience. 

Nothing new is claimed for the manner 
of making the gear pattern shown, although 
the method is not a general one, making 
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be removed for dressing the teeth separately 
—it does not, however, permit of a fillet 
being worked at the bottom of the tooth. 
The second is not good, because if a fillet be 
made at the root of tooth, as the custom is 
in this case, the feather edge thus formed 
is liable tocurl up. Another bad feature is 
that all the teeth must be dressed off in 
place, which is not so easy to do as when 
blocks are removed. As to the method 
advocated in this article, we have the ad- 
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Mitre Gear Wheel Pattern 
11,56 dia: 1% pitch 29 teeth 


MAKING A MITER GEAR PATTERN. 


and fastening the teeth on the rim being 
where it differs from the general way of 
doing. Dovetailing blocks on the rim like 
shown at A is a common way of doing, 
and is done to enable them to be driven 
out again, the dovetail being made taper. 
Another way is to glue the blocks for the 
teeth on the rim without dovetailing them, 
and then to shape the teeth in place—the 
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vantages of a fillet, which is desirable, at 
the root of the tooth without the feather 
edge, and of removing every other block 
for shaping the teeth. Also it will be seen 
that all the joints of the segments forming 
the rim are covered between the teeth, which 
the molder knows is a good thing. 

To make the pattern represented a full 
size section of the rim must be first drawn 


out as at B, in order to know the. width, 
thickness and diameter of each course of (six) 
segments. The profiles of the outer and in- 
ner ends of the teeth, which are shown at 
CU, are drawn the same as the teeth for two 
spur gears, whose radii are 2 y and 2 y,, with 
pitches corresponding to the inner and the 
outer ends of the teeth, and the number of 
teeth contained in each circle. It is seldom 
that these two circles y and y, can be spaced 
without a remainder; this fact, however, af- 
fects nothing, as it does not materially alter 
the shape of the teeth in a gear wheel of this 
size, by selecting one or two teeth, more or 
less, for drawing the profile. 

The rim is built on the face plate com- 
mencing with the course marked 1. A piece 
of paper is glued under each joint between 
the first course and the face plate, which is 
sufficiently strong to hold the work forturn- 
ing, if carefully done, and may be pried off 
with a chisel when turned, thus obviating 
any screw holes being made in the pattern. 
When the rim is turned on the inside, and 
before removing it from the face plate, the 
fourarms should be let into and glued to 
the rim as shown at D, the arms having 
previously been half-checked together in 
two pieces and formed. The hub is turned 
on ascrew chuck a little larger than sizes 
given, and glued to the arms. When the 
glue has thoroughly dried the arms should 
be faced off and the hub finished, making it 
run exactly concentric with the rim that the 
pattern may be chucked by the hub and 
thus again save putting screws in the rim. 

A larger wooden face plate than the one 
shown will be needed for chucking, having a 
piece about 6 inches diameter and 1 inch 
thick glued on to take the hub; this face 
plate will serve to support the rim and pre- 
vent the pattern from trembling while turn- 
ing the outside and teeth, the original one 
not being large enough for this purpose. 

The reason why the first wood face plate 
was not made large enough to serve the 
purpose, was that room might be given to 
rough-turn the outside of the pattern, for 
experience in lathe work has proved that be- 
fore chucking it is well to do as much work 
in the first operation as it is possible to do. 

In getting out the blocks for the teeth 
they should be made about ,; inch longer 
than given at Z for turning off the ends. No 
nails or screws need be used in the teeth un- 
tilthe pattern is finished, indeed, there were 
none used in this pattern, which was made 
not long since in the manner here described. 

The rim being turned it is spaced off on 


‘the face for the teeth, the lines being drawn 


toward z by the use of a Starrett’s center 
square. The blocks for the teeth are fitted 
on the rim as at F, all being glued together, 
but only every alternate one is glued to the 
rim; they are thus secured for turning, and 
when turned every other block may be taken 
off for paring after sawing between each, 
making it also easier to pare those glued torim. 
Particular care must be taken when gluing 
not to allow any glue to get on the sides of 
the blocks near the rim, as at a, for instance 
—only fresh made thin glue should be used. 
-~— ee -—-- 

Increased wages mean increased consump- 
tion, and increased consumption means in- 
creased wages; why should they not con- 
tinually help each other along instead of only 
operating for one swing of the pendulum? 
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High Speed Without Knock. 





By Cuas. T. PorTER. 





Nearly twenty-five years ago I made the 
following exhibition in the presence of Dr. 
Barnard, president of Columbia College, 
Thomas J. Sloan and Robert Weir, the 
Judges of Award in the Engineering Depart- 
ment at the Fair of the American Institute, 
in New York City, in the fyear 1870. The 
exhibition was given with my little shop 
engine, cylinder 6 inches by 12 inches, regu- 
lar speed 800 revolutions per minute, at 
Harlem, where I was then commencing the 
manufacture of high-speed engines. I kept 
Saturday afternoon holiday, one of the good 
things I had brought from England, and so 
one Saturday afternoon I had a clear field 
for this exhibition. 

I had previously prepared two governor 
pulleys to speed the engine up to the in- 
creased speeds required, which speeds had 
been ascertained by caiculation. I was so 
certain of the correctness of this calculation 
that I did not make any preliminary trial, did 
not think of such a thing. 

After running the engine for a short time 
at its usual speed, I changed the governor 
pulley for the smaller one of the two I had 
prepared, by which the speed was increased 
to about 400 revolutions per minute, and 
loosened the crank-pin brasses so that they 
were slack fully a thirty-second of an inch. 
On starting the engine in this condition, of 
course it pounded violently on the crank 
pin. As the speed was gradually permitted 
to increase the knock softened, and just be- 
fore the governor rose it disappeared entirely, 
and at the calculated speed the engine ran 
in entire silence. 

After running for a while in this manner I 
prepared for the second part of my show. I put 
the crank-pin brasses back to their usual run- 
ning adjustment, loosened the brasses of the 
crosshead pina full thirty-second of an inch, 
and put on the larger governor pulley 
which, if I remember rightly, ran the engine 
at about 550 revolutions per minute. 

On starting the engine pounded, of course, 
heavily on the crosshead pin. As the speed 
increased the same effect was observed as on 
the first trial, only later in the course of the 
acceleration, and again just before the gov- 
ernor rose the pounding had completely died 
away, and at the calculated speed the en- 
gine ran in absolute silence. 

Like everything else, this action seems 
mysterious until it comes to be understood, 
when it is seen to be quite simple. As it 
will play an important partin the more com- 
plete development of the high-speed system, 
which is soon to be inaugurated, I would 
like to ventilate it briefly through your col- 
umns for the information of any to whom it 
may be new, although engineers are now 
generally familiar with it. 

The crank of a steam engine passes its 
dead centers under the full centrifugal stress 
of the reciprocating parts ; that is of the 
piston, or, in the case of a tandem compound 
engine, of the pistons, the piston rod, the 
crosshead and the connecting rod. At these 
dead points this stress is the same as if the 
weight of all these parts was gathered at the 
center of the crank pin, and for a little dis- 
tance on either side of these points the stress 
is practically constant. 

The reason for this is as follows: At the 
middle of each stroke the reciprocating 
parts have attained their full velocity. At 
this point the retarding pull of the crank 
upon them commences insensibly, then in- 
creases more and more rapidly, until at the 
end of thestroke it has reached its maxi- 
mum, and has brought these parts to rest, 
and then continuing puts them in motion in 
the reverse direction, its force gradually 
diminishing until at the middle of the re- 
turn stroke these parts have got their full 
velocity in this new direction, and the force 
exerted by the crank on them in this direc- 
tion insensibly ceases. 

This force, first retarding the motion of 
the reciprocating parts in one direction, and 
then imparting motion to them in the re- 
verse direction, is, at its culminating point, 
the dead center, where the reversal in the 
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direction of the motion takes place, equal, 
as already stated, to the centrifugal force 
which these parts would have if they were 
revolving with the crank. 

This acceleration and retardation, at every 
point in the stroke, is properly represented 
by two equal triangles, as follows : 

c 


B 

4 American Machinut ~~ @ “ 
b 
A Bis the length of the stroke. A Cand 


B D represent the centrifugal stress under 
which the crank passes its centers. The pull 
of the reciprocating parts, resisting the force 
which is exerted to change their rate of mo- 
tion, begins and terminates in each direction 
alternately, insensibly at 0. 

The stress on the centers in pounds is read- 
ily computed by the formula, W r R? ¢, in 
which Wis the weight of the parts, 7 the 
radius of the circle, or length of the crank in 
feet, R the number of revolutions per min- 
ute, and ¢ the decimal .000341, which is the 
centrifugal force of one pound, making one 
revolution per minute in a circle of one foot 
radius. It is thus seen that this stress varies 
as the weight of the parts, as the length of 
the crank, and as the square of the speed. 

In slow-moving engines it amounts to but 
little, but in high-speed engines it becomes 
important and useful. In the case above 
described it amounted to more than the 
steam pressure. Then when this pressure 
was admitted to the cylinder it was not suffi- 
cient to relieve the crank entirely, but 
the latter passed its centers under some 
stress. The steam pressure came on the 
crank afterwards, and in so gradual a man- 
ner that the brasses overtook the pin with- 
out causing any sound. This will be under- 
stood when it is considered that they over- 
take the pin as soon as the pressure becomes 
sufficient to move them, and so, of course, 
they must come in contact with it in the 
most gentle manner. 

In an engine running under these condi- 
tions it is immaterial how suddenly or at 
what precise point the steam is admitted, or 
whether or not the admission is preceded by 
compression, or whether the crank-pin brasses 
are closely or loosely adjusted, the engine 
cannot have a knock on the centers unless 
the compression should be so excessive as to 
raise the pressure in the cylinder above the 
boiler pressure before the port is opened for 
admission. 
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Gasolene Road Carriages. 





By W. H. Boora. 





There is just now a movement on foot in 
France in connection with mechanically pro- 
pelled road vehicles that is likely to have 
some permanent results. The outcome of 
the movement has been a race for vehicles to 
run on the common roads, from Paris to Bor- 
deaux and back to Paris, a total distance of 
about 900 miles. Though out of a total num- 
ber of vehicles which started only nine re- 
turned to Paris within the 100 hours allowed. 
the best returned in 48 hours 48 minutes, 
and had run steadily and evenly the whole 
distance. All the winners were provided 
with gasolene motors, excepting the last 
which was a steam propelled vehicle. Some 
were propelled by electrical machinery and 
secondary batteries. So far as can be judged 
from the reports of the trials in conjunction 
with one’s own ideas of the general mechan- 
ical fitness of things, the gasolene motor ap- 
pears not merely to be the winner, but it is 
difficult to see how any other mode of pro- 
pulsion could be the winner, excluding, of 
course, a vehicle electrically propelled by 
means of a picked-up current. But cur- 
rent cannot be picked up, except from a suit- 
able conductor, and electrical propulsion is 
thus practically confined to such roads as it 
is commercially possible tosupply with such 
conductors. The steam engine, again, is au 
exceedingly heavy vehicle with its boiler 
and load of coals for running along a road, 
even if such road be as good as are the roads 





MACHINIST 


of France. Then the steam engine requires 
stoking ; it is liable to cause coal-dust and 
grime. 

The gasolene engine has none of these 
faults. It requires no boiler and has a com- 
paratively small weight. It occupies little 
space. Its fuel can be stowed away in a 
tight box or tank, and a small weight of fuel 
represents a goodly number of miles trav- 
eled. Altogether, for purposes of the open 
country, the gasolene motor appears to have 
come to stay, and it affords one more illus- 
tration of how modern inventions and im- 
provements enable old contrivances to be 
utilized. The railroad to a very large ex- 
tent appeared to render our splendid system 
of roads unnecessary and almost useless, and 
the old wayside coaching inns decayed. But 
the bicycle came along and altered all this 
and quite re-established both roads and inns, 
and now, in France at least, the gasolene mo- 
tor bids fair to still further extend the use 
of the roads. In America where you have, 
comparatively speaking, no roads as we un- 
derstand them here, their absence has been a 
great factor in urging forward first the horse 
railroad, then the electrically worked road, 
whereas here tramways have made com- 
paratively little progress because they have 
been in competition with roads of good and 
smooth surface. 

There is a law here connected with the 
use of steam engines on the roads which 
says that they must not be driven faster than 
four miles per hour in the country and two 
miles in city limits, and must be preceded 
by a man bearing ared flag. This law was, 
of course, passed through Parliament by the 
people who owned the railroads, and by 
those who could afford to drive their own 
horses, and it has resulted in the confining of 
steam-road vehicles to the traction engine and 
steam-roller type, and discouraged any at- 
tempt to build lighter vehicles. The imme- 
diate effect of the French trials has been to 
stir people up against the law, which would 
practically prohibit their use in England, 
and the law will have to go, and there will 
be a good sale for gasolene vehicles before 
very long. In my own case, were I possessed 
of such a vehicle, I could use it over hun- 
dreds of miles of the best of roads within 100 
miles of London, especially in such parts of 
the country as are served by the worst of 
our railways, and on which it is difficult to 
average a speed of more than eight miles 
per hour. With a self-propelled carriage 
and the saving of the time now occupied in 
waiting for trains and in walking or driving 
from the train to the place one desires to 
reach, a gasolene carriage would amply re- 
pay its cost. I should advise American 
builders of light carriages to keep an open 
eye for the development of the gasolene mo- 
tor and of the English law on the question. 
With the abrogation of the law there is 
sure to be a demand for such light carriages, 
especially-among those who are a little too 
old to propel the bicycle, as well as from the 
host of drummers who now waste so much 
time on the slower railroads, and engineers 
like myself who have work to attend to at 
widely distant points. It is a peculiarity of 
the railroads here that they avoid many 
towns. This is the result of the old-time 
opposition to railroads, but every little vil- 
lage is on a first-class highway, and there 
are two distinct Englands—the England of 
the old highway and the England of the rail- 
road, and I believe the same may be said 
of France. My own opinion of future tran- 
sit in the country is that there will be slow 
freight traffic conducted electrically either 
by the trolley system on the highways, or 
by tramways, and a more rapid passenger 
traffic with gasolene carriages. But for city 
work the gasolene carriages will not be very 
much employed because of the very inflam- 
mable nature of the fuel. One thing is cer- 
tain, our steam railroads have failed to meet 
the needs of the country, excepting only 
within very restricted lines. We can get 
from end to end of the land very fast in- 
deed, but it takes as long to go and see one’s 
friends between north and south Lordon as 
to reach Bristol on the opposite coast. There 
is room somewhere for a big trade in loco- 
motion facilities. 
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The Senater Invents a Trolley Fender. 





By FRANK CAWLEY. 





My friend, the Senator, has invented , 
fender. I will not mention his constituency 
nor even his nationality, for any one « 1D 
invent so simple a thing as a fender. 

The Senator’s fender, however, had some 
peculiar features about it which made it di 
ferent from other fenders; for instance. jt 
was a very humane fender, any child cou'd 
use it and imagine that he was swinging in 
a hammock or peacefully sleeping on : 
maternal breast. Likewise dogs, and thin 
men, and fat women who have just got o‘f 
the other car backwards, all could seek cal: 
repose on this most humane fender. 

Then, again, it was a very cheap fender, 
and the trolley companies could easily affo: j 
to put one on the business end of every mv- 
tor car, even when both ends were business 
ends. Moreover, these companies when 
very young, or immediately after the las: 
strike, are sometimes in financial straits. 1; 
such cases one fender can easily be made to 
For is it not 
light, and has it not two side pieces and two 
wheels which together make a most beauti 
ful whirligig which it should be a pleasur: 
for the sportive motorman to push like a per 
ambulator to the other end of the car whil 
the condu:tor counts his transfers and shifts 
the trolley pole—a pleasure even through 
banks of snow and depths of chilling mud? 

In construction, as I have already men 
tioned, it consisted of two side rods hooke« 
into eye bolts, one at each side of the fron‘ 
board of the car; an axle and two flanged 
wheels, and geared from this axle was the 
most important part of the whole, a rubber 
roller revolving backwards which would pick 
up anybody or anything that came within its 
reach and gently lay him, her, or it on the 
netting which surmounted the whole and 
was a part thereof. No extra royalty was 
to be charged for the gravel stones and dust 
which this roller would throw into the eyes 
of the patient motorman—or of the unsus- 
pecting directors. 

Under the netting were two diagonal stay 
rods, braces I think he called them, which 
were to keep the thing square and up to its 
work. Each of these rods had adjusting 
nuts, which were to allow them to be loos- 
ened enough to allow the fender to swing at 
curves. All this I learned from the Senator 
himself and from a blue print of a very finely 
executed perspective which had been pre- 
pared by the Patent Attorney, and which 
showed the fender all ready for business at- 
tached to the front of a car. 

Trouble was anticipated at curves and 
switches and at suburban points where the 
small boy is omnipotent, and the fender was 
provided with a lever with which the motor- 
man could easily lift it over bricks, toy 
houses, etc., which might not be wanted on 
the netting. This lever was, of course, not 
shown (they never are), but it was very sim- 
ple, and in arranging for the construction I 
could easily put itin. It is, by the way, a 
very useful thing to know—young inventors, 
please take notice—that a lerer, especially 
a beit crank lever, together with the pressure 
of the little finger can accomplish any me- 
chanical feat, and usually in such simple 
manner that it is quite unnecessary to show 
it. 

My first real introduction to this fender 
took place at a pre-arranged meeting be- 
tween the Senator, the foreman of a machine 
shop, and myself. The foreman was to give 
an off-hand estimate of the cost of building, 
and I was to arrange details and superin- 
tend construction. Work could be begun 
immediately, and the fender was to be ready 
for trial next Saturday. 

It is hardly necessary to inform the me- 
chanical reader that none of these things 
came to pass, The foreman could make no 
estimate from the data given us; I could 
give no details until I had made some sketch- 
es to scale ; and construction could not pos- 
sibly begin until this had been done. 

That evening a very short interview with 
my drawing instruments told me that my 
doubts were well founded, and it made no 
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difference which angle was used for the pro- 
jections, AMERICAN MACHINIST readers 
wiil understand this reference. Accordingly, 
when the Senator called next day, I was 
obii zed to tell him that the stay rods would 


recuire about two feet of slack in them to 
a of the fender swinging on curves, and 
th vhen on a curve the rod not in use 


Ww i be two feet slacker, and would drag 
on he ground, and I advised him to leave 
them off altogether. I told him that owing 


to (ue similarity between his fender and a 
pareilel ruler, that the axle of the fender 
would remain parallel to those of the car, 
and that on sharp curves instead of being 
radi:| With the curve, it would be inclined 
to in: radius at about the same angle as is 
the -uaft of the rotary sweepers—which are 
$0 ful in depositing the snow from the 
roa! ed upon the sidewalk—and this angle 
wou! oblige the fender to make tracks 
rath: than follow them. A lever to lift the 
fender, | explained, was altogether out of 
the uestion, for when the motorman had 
one Land on the brake and the other on the 


controlling crank, one foot trying to kick 
the ong loud enough to move a bread cart, 
and the other being required to stand on, 
not .ven a finger remained to operate a bell 
crans. And men with more hands or feet 
than the ordinary genus homo, can make 
more money as freaks than they can com- 
man for kicking bells and pulling levers 
for the trolley company. 

The lightness of the fender disappeared 
when details began, and instead of the 
motorman of a financially embarrassed road 
moving the fender gayly from oae end of 
the car to the other, conductor and motor- 
man together would be glad to drop it. 

As a final reason why he should not take 
contracts for the supply of these fenders in a 
hurry, I told him to look up the catalog 
marked Fenders in the U. 8. Patent Office 
and that he would find that he had a dozen 
patents (each equally dear to its inventor as 
was his invention to hina) to purchase before 
he could save the life of one small boy who, 
as boys delight to do, was innocently play- 
ing tag with the trolley cars. 

This interview, I am afraid, killed one, at 
least, of those remarkable inventions, which 
occasionally find their way into the daily 
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than is indicated by the trials of the testing 
ground, where for purpose of extreme proof, 
all of the off chances are given to the gun. 
On the trial ground the victory of the gun 
has, with occasional fluctuations of opinion, 
been generally taken as proved ; in the Yalu 
fight the armor, thanks to the operation of 
causes carefully excluded in testing, came 
out ahead when it was struck.—‘‘ Lessons of 
the Yalu Fight,” by Capt. A. T. Mahan, in 
The Century for August. 
————-_ o<b>e -—__——__ 

Shop Notes—A Kink in Heating—Wash- 

Room Furniture—Attaching Counter- 

shafts. 


At the new shops of the Leland & Faul- 
coner Mfg. Co., Detroit, they have an 
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One of the features of this new shop is a 
modern wash room, the principal piece of 
furniture in which is shown by Fig. 1, 
which gives a plan, side, and end views, in 
which A is the sink; B is a 4-inch steam 
pipe; Cis a V-shaped wood trough for soap; 
D is a cast-iron post bracket carrying the 
pipe and trough ; # is one of the delivery 
pipes and cock, the pipe passing up to near 
the top of the 4-inch pipe, and thus taking 
the warmest water out of the pipe; F is the 
supply pipe from the hydrant; @ is a } inch 
steam pipe loop passing inside the 4-inch 
pipe about two-thirds its length and return- 
ing; H is the other end of the same pipe, 
with a pet cock through which the con- 
densation is drawn out; J is a valve, the 
stem of which has been prepared for a 
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rangement. The countershaft can be moved 
much or little, as may be desired, in a few 
moments without boring holes or hammer- 
ing the hangers. It can also be moved 
from one line of supports to another readily, 
and the whole arrangement as seen in this 
shop is of those things that will take the 
eye of the mechanic who likes to see things 
looking as though thought out in advance, 
and with their objects kept clearly in view. 

a 


A Municipal Hydraulic Power Supply. 








There have recently been completed and 
formally inaugurated in Glasgow, Scotland, 
a hydraulic power supply works. The works 
belong to the water department of the city, 
and are to supply water under a pressure of 
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arrangement of the heating system that is 
apparently unique. They use the modern 
system of steam-heated pipes in a closed 
compartment, into which air is driven by a 
fan and then distributed about the building 
where it is wanted, but instead of ,being 
obliged to take their air from outdoors all 
the time, they can take it from a 2-foot 
space under the floor, if desired; registers 
allowing the cold air near the floor to pass 
down into this space, from whence it is 
drawn by the fan, heated, and returned to 
the rooms. It is found that this works well, 
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papers, I have seen little of my friend since 
then and nothing of his fender. 
in all the essential parts the above narra- 
tive is true, and I have written it to adda 
| to the sound advice already given in 
these columns to would-be inventors: Don’t 
he in too big a hurry. If you don’t know, 
perhaps some friend who does know about 
pumps, locomotives, or whatever else your 
invention is to improve, may tell you, and 
above all find out what has already been in- 
Ve uted, 
ontreal, P. Q. 
——_./- 
A Practical Test of Armor. 








The failure of the heavy projectiles to 
pvcetrate the Chinese armor which they 


_ ‘ruck, while it strengthens the argument of 


‘bose who favor the battleship as the chief 
Constituent of naval force, deserves the close 
‘itention of all persons, lay as well as naval, 
‘ho are perplexed by the alternate crowing 
6: both parties in the wearisome contest be- 
tween guns and armor. The result shows 
tuat armor is actually a far better protection 




















Plan of C 


Fig. 2 


COUNTERSHAFT ATTACHMENT. 


especially for the first few hours in the 
morning, when the weather is very cold, 
pains being taken to open the conduit ad- 
mitting outside air before the inner air has 
become appreciably vitiated. 

Another heating device was noticed which 
consisted of a small exhaust fan set in an 
opening in a brick partition wall between 
the boiler room and a small smith shop, 
which latter it became desirable to heat 
somewhat. The lack of heat on one side of 
this wall was considered in connection with 
the surplus heat on the other, especially in 
the space above the boilers, and the fan was 
arranged to simply take this heated air 
through the wall, from where it was not 
needed to where it would do the most good. 
Of course the steam engineers will point out 
that all the heat taken out of the boiler room 
in this way has to be supplied by combus- 
tion of coal in the furnace, but in this 
case, at any rate, the difference in coal 
consumption is not noticeable, while the 
effect of the increased comfort of the men 
who are most directly concerned is quite 
apparent. 


Fig. 1 
SHop WasH-Room FURNITURE. 


triangular shaped key; this prevents the 
valve being adjusted by anyone except the 
man who has been assigned to the care of 
the sinks; J is a valve of similar construc- 
tion to J, just described; K is a safety 
valve; it was found necessary to have this 
valve on account of the pressure from the 
expansion of the water when the jet of 
steam is turned on. 

There is a basin in the sink for each man. 
These are always ready with water at quit- 
ting time. Having washed his hands, the 
man dumps the water and draws fresh for 




















his face from one of the cocks # without 
moving from his position. 





For attaching countershafts to the over- 
head timbers they use a very neat and con- 
venient device, shown in Fig. 2 at Z 2&’. 
When this plan was first thought of, it 
was intended to procure rolled shapes of the 
section indicated, but as these could not be 
had quickly enough, a pattern was made 
for castings, which have answered every 
purpose, 

Referring to the end view, / is the floor 
joist; H shapes which are placed as far 
apart as is required by the widest hanger 
in the plant, and in a continuous line with 
the main shaft over each row of lathes or 
other machines; A is the hanger; Bisa 
1-inch maple piece, which, as the hanger is 
clamped to it, compensates for the irregu- 
larities of the foot of hanger; C is the strap 


‘having an elongated siot and walls on each 


side to prevent head of bolt from turning, 
the strap being clamped by bolts D, as 
shown. 

This is a very neat and satisfactory ar- 
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1,120 pounds per square inch, for operating 
hydraulic lifts, presses, etc. A similar serv- 
ice has been established in London more 
than ten years, now having 75 miles of 
mains, supplying 2,300 machines and bring- 
ing in annually a revenue of $250,000. The 
pressure employed in London is 750 pounds. 
In Glasgow, the present needs of the city 
being represented by about 100 hydraulic 
presses and 600 hoists, provision has been 
made for a prospectively largely increased 
service. The present plant comprises four 
large Lancashire boilers, with economizers, 
three sets of pumping engines of 200 horse- 
power each and two accumulators. Each 
engine will pump 230 gallons per minute 
with a steam pressure of 120: pounds. The 
accumulators have rams 18 inches diameter 
and 28-foot stroke. In the application of 
this service to the operating of elevators in 
buildings, some peculiar old country views 
are brought out. The principal speaker at 
the opening ceremonies said, incidentally : 
‘This new scheme would benefit proprietors 
in the center of the city by enabling them to 
get the use of old properties which it would 
not pay them to replace, and where there 

yas a lack of facilities for getting to the top 
flats. There would be very little difficulty 
in two or three neighboring proprietors put- 
ting in a hydraulic lift and building an out- 
side gangway leading to the separate prop- 
erties.” That looks like using an elevator 
in connection with a fire escape. 


—.  +po— 
Novel French Boiler—Heated Feed 
Water. 





By W. H. Boornu. 





A boiler has been recently described in 
the French press which consists of a water 
vessel entirely removed from the action of 
the fire, and of a bundle of small and fairly 
short tubes fully exposed to the most power- 
ful action of the fire, and fed by a pump 
which draws its supply from the water ves- 
sel and delivers the water, already fully 
heated, through a small nozzle at the end of 
each tube, whereby the water is, to use the 
French description, pulverized and rapidly 
converted into superheated steam, which 
then escapes through a check valve below 
the surface of the water in the reservoir, and 
there causes a corresponding formation of 
steam. Economy is claimed for the device 
as well as the absolute precipitation of al) 
scale-forming salts, or mud, in the reservoir, 
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whereby the tubes are preserved clean ; and 
such is the efficiency of the heating surface 
that a given production of steam is secured 
by means of an area of heating surface but 
one-tenth of that found necessary in ordinary 
tubular boilers. The one noticeable feature 
serving to account for this superior effi- 
ciency, is simply the compulsory and rapid 
passage of the water over the heating sur- 
face, such water being already heated to 
steam temperature and only wanting the ad- 
dition of the latent heat to become steam. 
Again, another boiler has also been intro- 
duced in France on a system termed the 
Systeme Dabiau. In this boiler there is 
arranged over the flue crowns or other heat- 
ing surfaces, a sort of shell from which the 
only escape for the steam collecting in such 
shell is by the mouths of a number of tubes 
projecting downwards inside the shell and 
upwards into the water space in such a way 
that as the steam forces down the water in- 
side the shell space, it begins at last to es- 
cape up these pipes. Now, the lower ends 
of these pipes are cut to a bevel and the 
steam carries up with it a lot of water. 
When the boiler is regularly at work this 
action is steady and continuous; all the 
tubes spout up water and steam, and the re- 
sult is a very rapid circulation of water over 
the heating surface, and as the edges of these 
shells are carried down to the boiler bottom, 
they simply draw the water from that 
locality, where it usually lies cold and slug- 
gish in inwardly fired boilers, and hot water 
fills the whole boiler. Again, we have 
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heard from time to time that the plan of 
heating feed water by means of live steam 
drawn from the boiler is productive of 
greatly increased efficiency, though appar- 
ently we have but transferred heat from the 
steam space to the water space. There are 
so many facts of this nature presented from 
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time to time that there is at least good reason 
to expect that there is some unsuspected 
cause acting to produce such results as are 
noted. Taken in conjunction with the 
above two French systems of boilers and 
with one’s general experience, does it not 
appear exceedingly probable that the trans- 
fer of heat is more rapid and effectual be- 
tween surfaces of even temperatures than 
between surfaces widely different in tem- 
perature? The phenomeng of cylinder con- 
densation and re-evaporation appear to be 
conducted with an extraordinary rapidity, 
and they occur between substances not enor- 
mously differing in temperature, and I think 
that the general evidence is in favor of the 
idea of rapid heat transference under circum- 
stances such as those which obtain in steam 
boilers. When light passes from one sub- 
stance to another of different density, it is 
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of the refraction due to temperature differ- 
ences, which is removed or reduced as the 
water becomes hotter. If such then be the 
case, and that something which gives a like 
result doés obtain appears probable, then we 
should learn from this that when once we 
have got hot water, we must only heat fur- 
ther water by means of steam raised from 
such hot water. All heating of water in the 
boiler must be done by steam, and steam 
must only be produced by adding heat to 
water already raised to the boiling point by 
means of steam injection. M. Normand, the 
French torpedo boat builder, has given much 
attention to th.s question, and the French, 
so generally scientific as engineers if they 
lack something of our own direct methods, 
appear to have been thinking further on the 
subject, with the results I have named. It 
has been held to be rather mysterious that 
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already upon the point of boiling, then its 
capacity for absorbing heat from the p'ate 
it touches is enormously increased, for stam 
is formed and absorbs at once its latent }icat 
and does not even increase its temperai ure 
in doing so. This seems to me to be ‘he 
most reasonable explanation of the sup: -jor 
efficiency of boilers using what we ; ay 
term self-heated feed water, the moral bh: ig 
that all feed should be hot, even if ; ve 
steam be used to effect the heating, and :\at 
circulation should be attended to more t) ay 
it is, and not left to chance. I have see: no 


satisfactory explanation of the fact which 
has been treated as a mystery—a favcrite 
way of treating subjects which are a |i:‘le 
outside our ordinary range of thou: ht 
and obse~vation, but until I see a bei er 
explanation I shall stick to my own theo -y, 
that it is the capacity of steam for h:at 
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Fig.4 
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of evaporation that explains the wh le 
phenomenon. 
London. 





Sieeal 
Single-Driver Locomotive. 





The accompanying illustrations are of a 
single-driver locomotive recently built at 
the Baldwin Locomotive Works, Philade!- 
phia, for the passenger service of the Phila- 
delphia & Reading Railroad. 

Locomotives with a single pair of drivers 
have previously been used in this country, 
but have never become as popular as in 
England, where they are used to a great 
extent. This new engine, however, has, so 
far, done excellent service, and it may be 
safe to say that she is one of a class destined 
to become a distinctive and popular type of 
American locomotives, in which are com- 
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SINGLE-DRIVER LOCOMOTIVE. 


bent out of its straight path—refracted the 
word is—as one may see in the case of a 
stick put partly in water and partly in air ; 
the stick appears bent. Is it possible that a 
somewhat analogous action takes place 
when heat tries to pass from hot plate to 
cold water? Itcannot do so directly because 


you could secure an economy by using live 


steam asa feed-water heater, but I see no: 


occasion for this view at all. Where water 
passes over a hot plate, each pound of water 
can only abstract one heat unit from the 
plate for each degree of temperature ab- 
sorbed by the water. But if the water is 
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bined many features peculiar to ordinary 
American practice. She was fired up on 
July 3d for a short run, and was reported to 
be very satisfactory. On. July 4th she 
hauled a special train to Bound Brook and 
return, a distance of 120 miles ; on the next 
day she was placed in regular high-speed 
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service, and hasrun regularly eversince, haul- 
ing trains consisting of from four to seven 
vestibuled cars between Philadelphia and 
Jersey City. It is reported that she is an 
excecdingly easy-riding engine, runs smooth- 


lv over curves, and keeps a steady steam 
pr ire of 200 pounds in her boiler. 
7 side elevation, Fig. 1, shows the 


gencral arrangement of parts. It showsa 
four-wheeled leading truck, and a pair of 
trail z wheels connected to the driving 
wh by a system of equalizing levers. 
The “ome is placed at the rear of the cab ; 
this cives a clear and roomy cab, and en- 
ables the engineer to see signals readily. 


Owivs to the position of the cab, the re- 
vers: ever is attached directly to the lifting 


shaft. Fig. 2 shows the Vauclain system 
of compounding, and Fig. 4 indicates that 
the \\ ootten type of boiler is used. 


lh principal dimensions are as follows: 
Gavc, 4 feet 84 inches ; diameter of high- 


pressire cylinders, 13 inches ; diameter of 
low-pressure cylinders, 22 inches ; 26 inches 
strok Total wheel base, 22 feet 9 inches ; 


rigid - heel base, 7 feet. Total weight in 
working order, 115,000 pounds; weight on 
drivic ¢ wheels about 48,000 pounds ; weight 
on truck, 89,000 pounds ; weight on trailing 
whe 28,000 pounds. The front truck is 


of t) rigid center-bearing type, wrought- 
iron \ heels with steel tires, 836 inches diam- 
eter, \auclain type ; axle journals, 5} inches 
diameter, 10 inches long. Driving wheels, 
84} inches diameter ; steel centers turned to 
78 inches diameter, and secured to tires by 
retaining rings; tires, 8§ inches thick, 6 
inches wide; driving axle journals, 8} 
inches diameter, 12 inches long. Trailing 
wheels of cast steel, with steel tires 54} 
inches diameter ; journals, 7 inches diameter 
and 12 inches long. 

Boiler shell of steel § inch thick and 56 
inches diameter at smoke-box end, made 


with straight top and dome placed back 
over fire box. Fire box, Wootten type, 114 
inches long and 96 inches wide, inside made 
of homogeneous cast steel ; side and back 
sheets, 8 inch thick ; crown sheet, # inch 
thick; flue sheet, 4 inch thick. Water 
space, 34 inches wide at sides and back, and 
34 inches wide in front. Stay bolts of iron 
1 inch diameter, screwed and riveted to 
sheet, and not over 44 inches from center to 
center. Fire door opening formed by flang- 
ing and riveting together the inner and 
outer sheets. Tubes of iron, 13 W. G., 324 
in number, 14 inches diameter, 10 feet 3 
inches long. Boiler tested with steam to at 
least 20 pounds above working pressure, 
and with hot water 40 pounds per square 
inch above the working pressure, which is 
200 pounds per square inch. The grate 
consists of water tubes and bars. Feed 
water is supplied by 2 Sellers’ 1887, No. 


‘104 injectors placed on the right-hand 


side. 

The tender is provided with a water 
scoop. The tender frame is made of 8-inch 
channel iron strongly braced. The two 
trucks are of the four-wheeled center-bearing 
type, with class ‘‘B.” boxes; wheels, 36 
inches diameter; the axle journals are 4} 
incles diameter and 8 inches long. 

"he engine is equipped with the Westing- 
house automatic brake applied to the driv 
ers, trailing and tender wheels; a 94-inch 
air pump is used. 

lt cannot be said that this new engine is 
an experiment, the results of this type of 
engine having been fairly well established 
by Mr. L. B. Paxson, Superintendent of 
Motive Power and Rolling Equipment of 
FP. & R. Railroad, who had one of the eight- 
wheeled engines converted into a two-driver 
eucine (commonly called a single-driver en- 

ie) by taking off the side rods. This 

‘ine worked so well that she was kept in 
service longer than was at first intended, and 
g.ve evidence that a single-driver engine 
“ould be well adapted for high speed serv- 

The result is this new engine, de- 
Signed by Mr. W. P. Henszey of the 
Saldwin works, under the general direction 
cf Mr. Paxson. The engine is now pulling 
the fastest of the ‘‘ Royal Blue” trains be- 
‘ween Jersey City and Philadelphia, and 
“as shown her ability to make very fast 
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time. She is equipped with the Leach sand- 
ing apparatus, but does not show much 
tendency to slip. 
——~a>>e—_____ 
A New Vertical Condenser. 





We illustrate a new independent vertical 
air pump and condenser, one of several re- 


VERTICAL CONDENSER. 


cently built by the Deane Steam Pump Co., 
of Holyoke, Mass. The machine shown has 
a steam cylinder 8 inches diameter by 12 
inches stroke and the vacuum cylinder is 20 
inches by 12 inches. The steam cylinder has 
a plain slide valve operated through a rocker 





by an eccentric on the crank shaft. The 
speed is controlled by a governor. The 
vacuum end is of the vertical, single-acting 
type and is connected to the condenser at 
the lower end. A jet condenser is employed 
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similar in principle to that in use on the 
Deane independent condensing apparatus. 
The machine is new in design and construc- 
tion, it is thoroughly self-contained, adapts 
itself readily to various situations and, as 
will be seen, is especially economical of floor 
space. Large hand holes are provided for 
the condenser to allow of interior examina- 
tion. Suitable companion 
flanges are furnished for 
all pipe openings. 
—— «>oe ——_—__ 
New Pulley Lathe. 





We present on this page 
an illustration of a tool 
known as the Streit pul- 
ley lathe, which is being 
introduced by the Lodge 
& Davis Machine Tool 
Co., of Cincinnati, Obio. 
It is designed to turn pul- 
leys from 8 inches to 30 
inches diameter, and they 
are held on an arbor which 
is fitted to the main spin- 
dle of the machine, and 
supported at its outer end 
by a tail stock that can 
be swung out of the way 
when the pulley is to be 
removed. 

Instead of the usual 
separate adjustment for 
the rails for producing 
the crown, they are both 
mounted upon a bed plate 
which swings upon a pivot 
at the center, and thus 
insures the same setting 
for both rails. A series 
‘a. of holes into which a stop 

pin fits, locate the table 
for any given taper. 

The machine is fitted 
with a three-step cone 
for a 4-inch belt, and is 
geared 35 to 1. Feeds have a range from 


the tinest up to % inch. 

It will be noticed that the head is massive, 
and it is fitted with a spindle 4, inches di- 
ameter, of cast iron. The front bearing is 8 
inches long, the rear one 6 inches. 


New Puuvey LATHE. 


A correspondent wishes to know what 
chance of success a machinist would have in 
Chili or Uruguay. We do not know, but 
perhaps some of our readers in those coun- 
tries will be kind enough to inform us. 
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LETTERS FROM PRACTICAL MEN. 





Brakes and Fenders. 
Editor American Machintst : 

Your editorial on brakes for street cars 
ought to be followed up until the tone of 
the daily press is changed. 

Someone started the cry about fenders, 
and the press has taken it up, and can think 
of nothing else. The question in all mov- 
ing vehicles is not how fast they run, but 
how quick can they stop. Acar going 15 
miles an hour that can stop with a simple 
movement of the hand in a car’s length, is 
safer than one going 8 miles that takes three 
or four cars’ length. There is no particular 
objection to fenders, but for public safety 
either an electric or air brake should be on 
every car. 

I saw one line equipped with an electric 
brake, which is a large magnet on the 
side of two wheels, and gets its power from 
the commutators, independent of the current 
from the trolley. One of these cars was 
running at about 10 miles per hour, when a 
horse running away threw the driver out 
directly in front of thecar. A fender would 
not have saved him, but the electric brake 
did. Another case was a man that did not 
see the car until on the track, and in his 
hurry to get off, his foot slipped, and he fell 
flat on the track, but the brake was applied, 
and he was not hit. 

There were many equally narrow escapes 
when the line was first started, and the 
public and motormen were new. The 
ordinary hand brake would have killed a 
number. 

One trouble in Brooklyn is trying to do 
too much work on too few streets, and fills 
the streets with cars, so that if a person 
escapes a car going one way, he stands a 
good chance to get caught on the other 
track. 

A lady solved the problem in this way: 
She stood for some time watching for a 
chance to cross the street, and finally boarded 
a car and rode until some of them branched 
off, when she alighted, crossed the street, 
and came back safely on the other side. 

A car can be reversed, but it requires 
both hands, a compound movement, and a 
clear head, a combination not always present. 


innit 


— 


The electric brake spoken of requires a 
simple movement with one hand, and simply 
consists in shutting off the controller, and 
pushing the handle in the same direction 
puts on the brake. 











666 


If the press really cares for the public 
safety they should take up the question 
of brakes,. for it is better to stop before 
hitting a person, than to trust to the ex- 
ceedingly doubtful efficiency of any fender. 


Waterbury, Conn. W. E. CRANE. 

Oil from Chips—Spring in the Shop. 
Hditor American Machinist : 

A very good oil extractor for recovering 
that lubricant from lathe chips and borings 
isin use ina Massachusetts shop, where it 
was evidently built. The device in ques- 
tion consists of an oil-tight tank about three 
feet square. It is lined with tin well sol- 
dered to prevent leakage. Inside this tank is 
a coil of # inch steam pipe, and on top of the 
pipe is a perforated screen. The chips taken 
from the machines are deposited on top of 
this screen, and allowed to cook there sev- 
eral hours. The oi! being warmed by heat- 
ing from the steam pipes, drains from the 
chips much more readily and completely 
than when they are covl. A filter is placed 
underneath the wire screen, and the oil is 
cleansed by the passing through it of the 
dirt which escapes the oil screen. The 
maker of this box talks of adding a washing 
box, in which the oil can be treated to a 
stream of hot water. At present with only 
the filter the oil comes forth quite clear, and 
in apparently good condition to be used 
again. 





Recently I came to a shop where there 
were evidences of springtime. There seemed 
to be a general awakening. New machines 
were sprouting everywhere. Lots of old- 
time tools seemed to be badly winter-killed. 
The house-cleaning had also evidently been 
effected, and much of the old decay and old 
ruts were filled full of worthless matter, 
until they were trodden out of all recogni- 
tion. There is hope for a shop when such a 
movement strikes it. A gradual regenera- 
tion is much better than a sudden one. Men 
as well as machines stand it better. Some 
large shops are suddenly put on to:piecework 
at a given date. Many of the old machines 
have to be retired forthwith and quite a 
number of mechanics cannot stand the strain, 
and prefer to go with the old machines 
rather than start anew. In fact, it is too 
much like ‘‘ teaching an old dog new tricks.” 
By the gradual substitution process the same 
ends are attained, and there is not as much 
tearing up and replacing. 

JAMES F. HoBarr. 


Catalogs to Technical 
Schools” in India. 

Editor American Machinist : 

I was very much interested to read the 
correspondence in your very valuable issue 
of the 23d May ard 13th June, 1895, witb 
which I have my full sympathy, and I need 
not say that I fully concur with the views 
expressed therein by Mr. C. R. Richards 
and your friends. I, living so far off from 
your continent, realize the difficulty more 
keenly. And without adding anything more 
of my own, I have only to request you to 
give room to this my letter in the columns 
of your paper, so that the name of my Insti- 
tute in the far East may not be omitted if 
one undertakes to prepare a list of such 
technical schools and institittes. And also 
the manufacturers whom we find too diffi- 
cult to approach to request sending their 
catalogs to me can avail themselves of the 
opportunity of sending their catalogs if they 
wish at all to do so. L. K. KrrRiLosKar, 

Drawing Master Victoria Jubilee Tech- 
nical Institute, Parel, Bombay, India. 
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Making Small Punches. 
Editor American Machinist: 

In regard to A. P. Hyde Machinery Agen- 
cy’s query about a remedy to prevent 
excessive punch-breaking, would say that 
if he grinds his punches slightly rounding 
or spherical on the face he will undoubtedly 
find it an improvement. 

The philosophy of the thing is that it is 
almost impossible to grind a punch (as ordi- 
narily ground) absolutely square, so as to 
bring a direct compressive stress in punch, 
while if not ground perfectly square (with 
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flat end), it brings a bending action into 
play, which is fatal to the life of a punch. 
EpMuUND Bury, 
23 Waverly place, Chicago, III. 


Mr. Balzer’s Device for Backing Of 
Cutters, 
Editor American Machinist : 

In your issue of July 4th there is an 
advertisement of a device for backing off 
cutters, invented by Mr. 8S. M. Balzer, which 
recalls a description of a device for the same 
purpose, and by the same inventor, in your 
issue of March 28th. I have carefully 
re-read this description, and I should like to 
offer the following criticisms : 

It states that if the wheel 4 has a few 
teeth less than a, but evenly spaced, d will 
have a slow but continuous motion forward. 
This is a misstatement, for, if the movable 
wheel } has fewer teeth than the stationary 
wheel a, then 4 will rotate in the opposite 
direction from the driver D. It is also a 
mistake to suppose that any of the teeth in 
b should be unevenly spaced, because, if 
so spaced the rotating and the eccentric 
movements of the cutter will not time 
together. If made as stated, and the lathe 
spindle runs forward, the cutter will rotate 
backward, and during a part of the time it 
will move away from the tool at the very 
time when it should be moving toward the 
tool. It is the wheel a that must have the 


papers, whom we sometimes satirize, will 
be equally reticent. ** JARNO.” 

[Our correspondent has pointed out an 
error in our description which had escaped 
notice. It is, as he says, the wheel a that 
must have the uneven spacing, instead of 
the wheel 4, and in the actual construction it 
is so arranged. 

It has often been remarked that ‘‘ there is 
nothing new under the sun.” We supposed 
this uneven spacing to obtain an intermit- 
tent motion was new. ‘‘Jarno’s” letter and 
blue print (the latter showing exactly the 
same construction) show that we were mis- 
taken. We are not greatly surprised at this 
discovery, and would not be much surprised 
to learn that the device is at least a century 
old. 

As to the variation in shape, due to change 
in relative hight of tool and cutter, this 
might amount to something worth consider- 
ing on some work, but ordinarily could be 
ignored, we think. The eccentricity need 
be only very small.—Eb. } 


Chain Ollers. 
Editor American Machinist : 

I have just seen Mr. Smith’s criticism of 
the use of chain and ring oilers, and Mr. 
Cross’ defense of the ring oilers. I wish 
now to give my testimony for what it is 
worth in favor of chain oilers. I have in 
constant use about 600 chain-oiled journals, 


24 T. 8 P. 


120 t. 10 P. 


S 


Fast in 


American Machinist 





DIFFERENTIAL SUN AND PLANET MOTION. 


fewer teeth, and it is also the wheel a that 
must have the teeth unevenly spaced, 

Wheels unevenly spaced have been used 
by the Brown & Sharpe Mfg. Co. for index- 
ing purposes. I have somewhere seen in 
print a scheme for epicyclic non-circular 
wheels, in which there is a movement and 
then a dwell. Brown & Sharpe wanted only 
a slight movement, which did not necessitate 
non-circular wheels, the uneven spacing of 
the teeth being sufficient. I send you a 
blue print of such a set of wheels, dated 
September, 1889. I saw the alternate move- 
ment and dwell scheme some time before 
this date, I think in some of Professor 
MacCord’s writings. In this scheme there 
were a forward movement, a dwell and a 
backward movement. 

It is also a mistake to suppose that Mr. 
Balzer’s device will form cutters that can 
be sharpened in the ordinary way without 
changing their form, because the device 
changes the hight of the cutter in relation 
to the tool, which precludes the cutter’s 
milling work of uniform outline as the teeth 
wear away and are sharpened. Anyone 
that has ever formed cutters knows the 
difficulty, even in the best conditions, of 
reproducing in the final work the exact 
form at the beginning. Still I have no 
doubt that Mr. Balzer’s device will form 
cutters well enough for some work. 

It is a little surprising that the Mechanical 
World and a correspondent should have 
passed over these mistakes. Let us hope 
that the mechanical reporters for the daily 


from 2 inches to 5 inches diameter, and run- 
ning for the most part about 300 revolutions 
per minute. The majority of these are of 
Sellers’ plain pattern, made for glass lubri- 
cator in center and grease hole on each side 
of center. To adapt these journals for chain 
oiling, the bottom parts have been drilled, 
the top parts grooved, and a box or pan of 
thin cast-iron added, inclosing the whole 
journal, and also lower part of hanger. The 
chains are of the bronzed stamped-link kind 
used for window sashes. With the glass 
lubricators there were some journals that al- 
ways ran warm, and occasionally became hot. 
No journal has got hot while oiled with the 
chains. Most of the journals have two 
chains, .but a very few required four to 
make them run cool. Many have been 
running 2} years without change of oil. In 
a few cases the oil has been filtered because 
it was found that ‘‘muck” was collecting 
at the bottom of pan. A sample of oil after 
2$ years’ use, taken from an oil pan im- 
mediately after its removal from a running 
journal, shows very little matter in suspen- 
sion. Where the oil reservoir is large, and 
chains are not too long, the heavy particles 
can settle. If they did not, the quality of 
the oil could be maintained by timely filter- 
ing. With the arrangement I have de- 
scribed, the pan can usually be taken off, 
cleaned, refilled, and replaced, while shaft 
is running. 

The chains are not hard to stop, but there 
should be nothing tostop them. The only 
stopped chain I have found was stopped by 
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the carcass of a big beetle, which could pot 
have “‘got there” if the little grease cap 
had been in place. In this instance one 
chain efficiently lubricated the whole jour- 
nal, and the stoppage was discovered jp 
course of inspection, not because there \ as 
any evidence of trouble. 

I have run a shaft at 700 revolutions »er 
minute, doing a good deal. of work, and had 
boxes warm, but got them cool by applying 
four chains to each box. In this case wip rs 
were used to spread the oil, and I think 
nothing short of a pump could improve (in 
the lubrication thus obtained. 

I have nothing to say in defense 0° a 
chain oiler in which the oil reservoir is in 
integral part of the journal box. It has to 
be small, and proper cleaning of it is iro- 
practicable. 

In the system I have described, I belic ve 
the cost of pans, etc., is more than paid jor 
by saving in oil and grease alone, not .o 
mention a probable large saving in power. 

I have had opportunity to make only 0. 
dynamometer test to compare the friction 
with the two systems of oiling. With 
journals freely oiled by hand, a certs in 
shaft running 100 revolutions per minui-, 
and transmitting no power, required .75 of 
one horse-power. On application of oil pans 
and chains the indicator went back at once 
to .25 of one horse-power, and stayed there. 

J. H,. ABERCROMBIE. 

76 Fourth avenue, Newark, N. J. 


Use of Cyanide in Hardening Tool Stee!, 
Editor American Machinist : 

I would like to know whether there is any 
advantage in using cyanide in hardening 
gages made of tool steel, where, of course, 
surface hardness is the important feature. | 
wish to know not only if the use of cyanide 
is unobjectionable, but whether or not it can 
injure the steel in any way. I ama gage 
maker, and the excellent blacksmith who 
hardens my gages prefers to use cyanide on 
them. We use Crescent extra steel, and it 
seems to me cyanide ought not to be neces- 
sary. Will some of the steel experts give 
their views on this matter ? 2. &. &. 


[We asked Mr. I. H. Patriarche, the New 
York representative of the makers of the 
steel referred to, to throw some light on this 
question, and he replies as follows: 


Editor American Machinist : 

In reply to your inquiry of the 30th about 
the use of cyanide, I do not think it is neces- 
sary if all the scale is removed from the 
steel so that it will harden thoroughly at its 
normal heat. The cyanide, however, docs 
no harm, and where the steel is used for 
gages, and a hard wearing surface is de- 
sired, possibly the cyanide may be of actua! 
advantage. We always discourage the us° 
of this, or other chemicals, and indeed, in 
the matter of cyanide, if we were to suggest 
its use to most tool makers, they would 
promptly reply that they did not want any 
steel that had to be case-hardened, and 
ninety-nine out of a hundred look on it as # 
sort of medicine for a poor steel—to try and 
make it do the work of a good steel. Of 
course, you know this is not the case, and 
the fact remains that one of the foremos' 
steel hardeners that we know of, Mr. Georg: 
Ede, constantly recommends the use o! 
prussiate of potash in hardening many kinds 
of dies, and other tools, for the reason that 
it gives the desired hardness at a little lowe: 
heat than would otherwise be required. W« 
have always felt, however, that it was a 
good plan to get steel of a little higher tem 
per where great surface hardness was re- 
quired, and then use care in hardening. 
many different kinds of gages are made, that 
it is rather difficult to give a specific reply 
covering all cases. If round steel is used. 
and is furnished of the regular temper, it 
may be found necessary to heat it to a nice, 
bright, red heat in order to secure the proper 
hardness, and cool it in brine. If the heat- 
ing is uniform the stock will not crack. 
The cyanide will not injure the steel, and if 
aman is accustomed to using it, and gets 
good results, he had better continue to use 
it rather than make any change in his prac- 
tice. If one of these case-hardening mate- 
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rials is to be used, I have such respect for 

Vir. Ede’s practice and experience, that I 

wld advise what he recommends, namely, 
vellow prussiate of potash, powdered. 

this reply is not sufficiently explicit for 

r correspondent, I will be glad to give 

h information as I can on knowing what 

sizes of steel were used. 

I. H. PATRIARCHE. 


Packing Hydraulic Jacks. 
Kttor American Machinist : 
answer to ‘‘H. T.,” of Boston, Mass., as 
to jcather and lubricant for hydraulic jacks, 
[| will give my experience. 
nad charge of, and was obliged to keep 
in -epair, the jackson the New Haven & 
Ho»tford division of the N. Y., N. H. & H. 
R. .2., and used alcohol (with enough kero- 
seoe oil in it to spoil it for drinking, as some 
of tue men were inclined that way), and was 
obliged to look about for something to pre- 
vent the alcohol from cutting the packing. 
We used Barberry tallow, in place of beef 
The process was to melt the tallow, 
and dip and roll and work the leather until 
filicd, then press while hot into the molds, 
care being taken that the tallow was not so 
hot as to burn the leather. 

We found that those packings would out- 
last double any other packing, as the soft or 
flesh side of the leather was filled and made 
firm all the way through. 

Alcohol was used, as that will not freeze 
in cold weather, and that is the time when 
they are most needed ; although they are 
used in the shops and on the road all of the 
time more or less. W. C. L. 


talow. 


Tempering Steel. 
Editor American Machinist : 

“P.D.” mentions his fad of keeping water 
till it is two years old to harden steel in. I- 
wonder what arrangement he would have if 
he had from 100 to 100,000 pieces to harden 
and temper! All these fads are supersti- 
tion. Steel that will not produce good re- 
sults hardened in fresh water is ‘‘N. G.” I 
have had 25 years’ practical experience, and 
when I hear men tell of this way and that 
way and the other way, I grow weary ; and 
as to heating steel to harden, I find that the 
quicker it can be heated and taken from the 
fire the better, and Iam unable to see what 
good it does to let it remain in the Water at 
least one-half hour after being cooled. I 
tind a copper plate better to draw temper 
on, as it does not warp and will not scale 
like iron. I have no fad—no superstition. 
Given good steel, good fire, and clean, cold 
water and the results are “‘O. K.” At least, I 
have no trouble. I have been in the pocket- 
knife business 25 years, and think I know 
just a little bit of the working of steel. I 
am willing to give to anyone any informa- 
tion that Iam able, but for me no concoc- 
tions to harden in ; and, while charcoal is a 
good material for fire, I had just as soon 
have a good coke fire, made by myself from 
any kind of soft or bituminous coal. There 
are places where charcoal is not obtainable ; 
then use a liberal amount of good, practical 
common sense, and things will be “‘ O. K.” 

Chicago, Tl. A. W. PHILPs. 


The Angleof Projection, 
Editor American Machinist : 

If discussion is still in order I beg to 
submit a few thoughts from one of those 
greasy workmen, for whose untutored but 
not untortured imaginations so much has 
been written and so little done. 

It seems to me that many of the attempts 
‘o straighten matters in regard to projection 
have been made by persons who have held 
fora longer or shorter time some very set- 
tled notions, and though thinking them- 
selves open to conviction they, in common 
with the Dutchman famed in story, never 
expect to find the man that can convince 
tbem. 

Oberlin Smith, in AMERICAN MACHINIST 
of July 18th, adopts the terms indirect and 
direct revolution, and I wish to show that 
through the unsophisticated eyes of the un- 
imaginative, one may be as dirct as the 
other—that the sliding process, he says, is 
necessary in so-called third-angle projection 


AMERICAN 


is so only because of a too vivid imagination 
on the part of the slider. He has given us 
a very clear idea of a direct way to arrive at 
the arrangement of the different views of an 
object in using the so-called first angle, but 
when he attempts third angle he seems to 
lose sight of his usual direct methods and 
take to sliding. He suggests using an ob- 
ject held in the fingers above the paper; we 
will adopt that method and show the third 
angle as direct and unimaginative as the first 
angle. 

Take as an object to be drawn any rect- 
angular solid of convenient size and weight 
—we used a small cubical pasteboard box— 
mark its faces as follows : 

Mark one ‘‘ Bo” for bottom; hold cube 
with that face down, and any adjacent face 
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in full view, mark it ‘‘F,” front; turn ¢ on 
vertical axis to left } revolution, mark next 
face ‘‘ R,” right; turn again } revolution and 
mark the face that appears ‘‘ B,” back; turn 
as before and mark the next face ‘‘ L,” left; 
now revolve c 90 degrees on its horizontal 
axis, top toward you, and mark the remain- 
ing face ‘‘T,” top. Now we will proceed 
to obtain the so-called third-angle views seen 
in Fig. 1, by direct revolution. Hold the ¢ 
with face ‘‘F” in full view, and we have 
front view a, consider each edge of face 
‘““F” as a possible axis of revolution, and 
first revolve ¢ 90 degrees around top edge, 
top toward you, and you have top view, 6 ; 
then from first position (a) revolve c 90 de- 
grees, bottom toward you around bottom 
edge, and you have a bottom view c ; from 
position a again revolve c 90 degrees to right 
around left-hand edge and you have left- 
hand view ¢; from a again turn ¢ } revolu- 
tion; this time to left around right-hand 
edge, and you have right-hand view d; and 
if a back view is wanted from position d re- 
volve ¢ 90 degrees to left, around right-hand 





























American Machinist Fig. 5 
edge, and we have back view f without 
even using an imaginary axis. In the draw- 
ing the views are slightly separated for 
clearness, but nothing of the kind is thought 
of as we turn the cube in our hands, because 
only one face is in sight at once. In the 
opinion of the unimaginative greasy work- 
man, many views of one object are only 
necessary when fewer fail to clearly show 
its form, etc., and not having trained his 
imagination to see planes extended from the 
object held above the paper till they meet 
it, and there form, at the line of meeting, an 
axis of revolution which will make the top 
face show below the front and the right- 
hand face show to the left, etc., he very 
much prefers to dispense with a method 
that requires such a use of his untutored 
faculty. 

I do not claim to discard the use of 
imagination in such matters, but feel 
that very often the naturally gifted and 
trained thinkers in any line, when trying to 
help the untrained, fall into the error that 
the man did who said, on seeing a picture 
entitled ‘“‘Adam Naming the Animals,” 
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‘Why, he had no need to name the pig, 
we'd ail know what to call him!” I feel 
that the above method should, because of 
dispensing with all imaginary planes, walk- 
ing around, climbing over, digging under, 
etc., recommend itself to all the untutored 
and, for their sake, and the sake of uni- 
formity, those with special gifts and special 
training. UNTUTORED. 


Tarning Curved Shapes. 
Editor American Machinist : 


As simple and well understood as are the 
ordinary operations of the modern lathe, yet 
by ingenious devices of one kind and an- 
other, its range of usefulness is constantly 
being increased. 

From among such special appliances, I 
single out one which is, doubtless, well 
known, but is so imperfectly carried out 
sometimes that the results are anything but 
satisfactory. 

1 refer to a device for turning irregular 
and spherical shapes, by means of guiding 
forms connected in various ways with the 
cross feed, or tooi post block. 

In Fig. 1 is shown a simple plan for at- 
taching such a device at the rear of the lathe 
carriage. The form d is securely attached 
to the foot stock by the bar a, and as the 
rest is drawn back and forward, the move- 
ment of the cross rest in a transverse direc- 
tion is controlled by the shape of the form. 
The roller } is held against the form, either 
by a weight or spring, whichever may be 
most easily applied. 

I have selected for the form d, thht of an 
ogee, or letter S, in order to be able to make 
clear some of the intricacies involved, which 
sometimes puzzle the lathe hand. It will be 
seen that the form d and the piece G on the 
lathe centers have not the same shape. If 
it were desirable to have them conform in 
shape, then the point of the turning tool e 
must be curved to the same radius as that of 
the guide roller 5; but as such a shape 
would be impracticable for some kinds of 
work, it is best to reduce the point of this 
tool to, say, ¢ inch radius, or 4 inch wide at 
the point. Then with a guide roller of 3 
inch radius, we find the work produced will 
be unlike the pattern d. In other words, 

the template is modified in form to suit the 
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uniform curves of / jf, which, in this case, 
are 3 inches radius. 

This result is secured by finding the dif- 
ference between the radius of the guide 
roller 6 and that of the cutting tool. This 
being 4 inch, we must add that amount to 
the concaved portion of the form d, and de- 
duct the same from the convex side, thus 
making their respective radii 24 and 34 inch- 
es, as shown by Fig. 1. 

The action of the roller and tool may be 
made a little more clear by the cut at Fig. 2, 
which shows by a heavy line the course fol- 
lowed by the tool e, and that described by 
the roller, by a dotted line which conforms 
to the template d. 

In Figs. 3 and 4, some operations along 
this line are shown which involve conditions 
not found in the foregoing. These cuts rep- 
resent an eccentric and yoke being turned to 
a spherical form, so that their wearing sur- 
faces will exactly coincide. 

We find here a different set of conditions 
from those of the first example. A _ con- 
vexed form at 3, Fig. 1, is to be used for 

haping both the eccentric and the yoke, 
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the latter, of course, being concaved. To 
illustrate this we will adopt the same sized 
tool and guide roller first used; that is } 
inch and #4 inch radii. In Fig. 5 is shown 
an outline of the eccentric and yoke as 
though they were complete spheres, and 
assume them to be 7 inches diameter. The 
point of a turning tool is shown at A in 
position as it would appear after taking a 
finishing cut from the eccentric. From the 
center of this tool the outline of the guide 
roller is shown by a dotted line, and touch- 
ing the periphery of this is the form for 
guiding the roller. It is readily seen that 
the radius of this form is 8 inches, or as 
much smaller than the eccentric, as the 
radius of the roller is greater than that of 
the turning tool, so in this case the diam 
eter of the form is 6 inches. 

At Ba tool is shown in position for turn- 
ing the yoke, and the guide roller outlined 
around it. Taking the radius of the form 
for shaping the yoke here, we find it to be 
2$ inches, which is 1 inch smaller than that 
of the yoke, or a difference between them of 
2 inches in diameter. Thus two forms are 
made necessary for these operations, one an 
inch larger than the other, and both smaller 
than the circles generated by them. 

Another important element enters into 
this operation which is not found in the 
first. 

The desired curves in the piece G, Fig. 1, 
are secured without reference to any par- 
ticular diameter, but in the case of the 
eccentric and yoke, it is obvious that their 
diameters must conform to those of the 
templates used, the templates first having 
been made to suit the desired diameters of 
the yoke and eccentric. Otherwise a truly 
spherical shape could not be secured for 
these parts, nor could they be expected to 
fit each other, or have that freedom of 
movement which correct work of this kind 
should permit. 

There is one more place oa a job of this 
description where a workman may slip up. 
He may not have the turning tool so ad- 
justed that its center, and that of the guide 
roller, will arrive at the apex of their re- 
spective curves at the same time. Should 


this be the case, the work may be found to 
be a little luney, that is to say, the sides 
of the eccentric and yoke may not, when 
put together, stand flush on either side. 
** QUIRK.” 
———- same 
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EVOLUTION OF THE AIR BRAKE. A brief but 
comprehensive history of the development of 
the modern railroad brake, from the earliest 
conception contained in the simple lever, up 
to, and including, the most approved forms of 
the present day. By Paul Synnestvedt. 

The subject of which this book treats is 
fully outlined in the title as given above. 
The historical sketch commences with the 
early lever brake used in 1630, and then 
traces the different kinds of railroad brakes 
and their modifications in design up to the 
most approved form of the present day. 
The whole matter is presented in a simple 
and. concise style, making the book—from 
an historical standpoint—an extremely in- 
teresting one, and from an engineer’s stand- 
point, a very valuable and instructive oue, 
as it deals considerably with details of the 
modern brake. We believe that no engi- 
neer, fireman, or anyone interested in the 
evolution of the air brake will be disap- 
pointed in, or regret a careful perusal of, its 
pages. The book contains 112 pages, 5} by 
74 inches. It is published by Locomotive 
Kingineering, 256 Broadway, New York. 
Price, $1.00. 





HALL’S INFRINGEMENT OUTLINE. By Thos. 

B. Hall, of the Cleveland Bar. 

This is a book adapted to the use of in- 
ventors, manufacturers and others interested 
in inventions as well as patent solicitors, 
and its object is to provide an outline of the 
doctrine touching infringement of patents, 
that is now settled by our tribunal of last 
resort. The author’s previous book, treating 
the subject of infringement more in detail, 
is regarded as a standard authority, and 
there is every reason to believe that the 
work now before us will meet with an 
equally favorable reception. The subjects 
treated are: License Under Patent, Iden- 
tity of Invention, Validity of Patent and 
Recovery for Infringement. The subjects 
are sub-divided and systematically presented, 
and there is a fullindex. The book is pub- 
lished by Banks & Bros., 20 Murray street, 
New York, is 54 inches by 8 inches, 93 
pages, bound in cloth. Price, $1.00. 
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Inspection of Material at Rolling-Mills. 





It is customary to write specifications de- 
fining the qualities and properties of metals 
to suit the particular objects sought to be 
attained by engineers. Asstructural materials 
vary in accordance with the materials and 
methods used in their manufacture, and are 
moreover subject to accidents in their pro- 
duction, it becomes necessary to test the ma- 
terial in general as to its qualities, and also 
to inspect the individual pieces and reject 
those affected by accidental defects. 

The engineer thus sees to it that the ma- 
terial is what has been ordered, but he is not 
supposed to, nor does he, make suggestions 
in regard to how such material is to be made, 
as that is the business of the mill manage- 
ment. 

When building structures engineers gen- 
erally contract with a bridge company, pro- 
viding specifications which are to be its 
guiding law. These generally contain a 
clause providing for ample opportunities 
and facilities for testing and inspection ; but 
as inspection and testing the material at the 
bridge shops cause delay and great expense, 
it has become the custom to send inspect 
ors to the rolling-mills, while the material 
is being rolled, to pass upon it before ship- 
ment to the bridge works, which may be 
several hundred miles distant. It is easy 
to replace rejected pieces of material at the 
rolling-mills, and causes little loss of time. 

The inspector selects and marks suitable 
crop ends from which test pieces are cut and 
properly prepared. As it is an established 
fact that steel gives better results 24 to 48 
hours after rolling than when tested imme- 
diately, and as it takes not less than six to 
eight hours to prepare the test pieces, the 
material should be and always is on the 
shipping bed hours before the first test can 
have been made. 

The inspector should not waste time and 
labor by examining each individual piece for 
surface defects before he knows whether the 
quality is acceptable, as this would cause 
the mill unnecessary labor in handling the 
material; but he should first examine the 
qualities, and then when these are found 
satisfactory proceed to inspect the individual 
vieces for perfection, at the same time 
stamping each accepted piece for future 
identification. It is apparent that this stamp 
of acceptance should not be applied before 
the quality of the material is known ; hence 
if it be examined for surface defects while 
passing through the shops, which must be 
many hours before it can have been tested, 
it will either become necessary to dispense 
with stamping the material or else to handle 
it a second time to apply the stamp after 
tests prove it to be satisfactory. 

It seems strange that in spite of the above 
explained routine and facts the Carnegie 
Steel Co. should have issued their recent 
circular to engineers, in which they state 
that mill inspection must be done while the 
material is passing through the shops, and 
will no longer be permitted to be done on 
the shipping beds. If not done as they in- 
dicate they propose to issue inspection cer- 
tificates which must satisfy the purchaser. 

It is well known that no mill furnishes 
sufficient light for proper inspection after 
dark, and that many defects are visible only 
in a strong light ; still the Carnegie Steel 
Co. insists that inspection must be done at 
all hours of the day and night, because the 
material rolled at night will have reached 
the shipping beds in the morning, where 
they refuse to allow it to be inspected. 

But even if it were possible to inspect 
properly by a poor light, it would require 
the constant presence of an inspector at each 
roll train or straightening press ; hence three 
men, each working in eight-hour shifts, 
would be required. Whereas by the usual 
methods one inspector can inspect the entire 
product of not less than three roll trains in 
one day of eight hours, the proposed new 
plan would require the employment of not 
less than nine men partly employed, to take 
the place of one man fully occupied; for 
which the buyer must, of course, pay if he 
desires his material to be inspected, and this 
heavy expense is demanded by the Carnegie 
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Steel Co. to save the expense of one gang of 
laborers and to expedite shipments. More- 
over, any genuine inspection in the mill 
would often completely blockade operations, 
as rejected material could not be promptly 
and properly separated from that, which is 
satisfactory. It is not unlikely that the 
action of the Carnegie Steel Co. will result 
in the demand for inspection of finished ma- 
terial at the bridge shops, thus causing them 
delay and expense. 

It has also come to our knowledge that 
the chief engineer of an important Western 
railroad has rejected a lot of material be- 
cause the Carnegie Steel Co. refused to allow 
inspection at the shipping beds, although 
the contract for this material, guaranteeing 
ample opportunity for inspection, had been 
made before the new circular had been is- 
sued. The value of a mill certificate of in- 
spection can well be realized when it is re- 
membered that the term of employment of 
the mill inspector depends entirely upon the 
amount of material he can pass off on pur- 
chasers, and upon his failure to reject de- 
fective material, thereby decreasing the 
amount of scrap and increasing the prospec- 
tive profits of the mill. He must of necessity 
always act in the interest of the mill, or 
make way for another inspector. We do 
not believe that the Carnegie Steel Co. will 
be able to enforce their new rule as laid 
down in the circular, for any great length of 
time, as it imposes unnecessary hardships 
upon purchasers and users of materials. 

i oe 
The Problem of the Brake Upon the 
Trolley Car. 





This problem still stands unsolved. Our 
esteemed and able contemporary Electr.city 
very kindly gets up and says what it is 
possible to say upon the subject of ‘* The 
Braking of Trolley Cars.” We are much 
pleased to have provoked something authori- 
tative and something up to date upon the 
above topic. We are not ignorant of the 
fact that various things have been said at 
various times in the electrical journals upon 
the general subject of brakes for trolley 
cars, and the details of their construction, 
although during, say, the last three or four 
months, when the secular press has been so 
excited upon the safety, or, rather, the un- 
safety of the trolley car, the electrical jour- 
nals have been singularly and noticeably. 
silent about the brake or anything pertain- 
ing to it. Hlectricity says: ‘‘ Nor is it the 
fault of the electrical journals that our con- 
temporary never saw the problem of brakes 
considered or enunciated in the electrical 
journals.” That is not the problem that we 
are talking about, and it seems to be neces- 
sary to reiterate ‘‘the perplexing problem 
of how to operate the brake upon te ele tric 
car so that an electricilly propelled car shall 
be as safe as any other, so far as the stop- 
pi g of wt ts conce ned.” If that. problem 
has been ‘‘enunciated ” or ‘‘ considered” by 
any electrical journal, will someone kindly 
tell us where? Will Hlectricity refer us to 
any mention of it in its own columns? It 
would be a great relief to our minds, and 
a great assurance of safety to the general 
public, if anyone would assert and prove 
that it is not true, as we asserted, that ‘‘ an 
electrically driven car upon a street railway, 
a trolley car, either an overhead trolley or 
an underground trolley, and especially, and 
for an additional reason, a car operated by a 
storage battery, cannot, either of them, with 
safety to itself, be stopped as quickly as any 
other car of the same capacity, and running 
at the same speed.” 

We asserted that the brake in use upon 
the trolley car is a slow-acting affair, and 
that it is purposely made so for the safety 
of the car mechanism. Electricity says: 
‘*This is only partly the truth. The me- 
chanical brake is a slowly acting affair, and 
purposely so, but not for the reason assigned. 
The large angular movement of the brake 
handle is provided simply and solely for the 
purpose of mechanical advantage, and not 
for the protection of the gearing as sup- 
posed.” ‘‘ Suddenness of application of the 
brake is not always or usually a requisite to 
a good brake. Were thisso, the blocking 
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of the wheels would be the most eff. 


‘lent 
emergency stop.” Why wheels are blocked 
is because too much force is applied anq 
not at all because it is applied too suddcaly, 
‘* Mechanical advantage” is a disadva: tage 
when it makes the wheels slip. Asa matter 
of fact, as anyone may observe who will 
ride a block or two on a trolley car. the 
motorman to apply the brake makes » com. 


plete turn with the long crank befor. he 
feels the brake, and the tension is ‘hen 
gradually applied by a series of raichet 
movements, so that there is neither sud. 


denness nor immediate excessive pre sure 


possible. ‘‘ The chief difficulty with el. tric 
cars is their greater weight.” How about 
cable car with a trailer attached and )oth 
crowded with passengers, yet brough up 
standing by a movement of a lever not 
exceeding 30 degrees ? Where is the ele tric 
car that its builders and owners would ailow 


to be stopped as suddenly as the cable «ars 
are often stopped ? 

Of course, the motorman’s most important 
function, that of a scapegoat, is fully opera- 
tive in this case: ‘‘ Although by the pres- 
ent means of braking, a car can be brought 
to rest from a speed of 10 miles an hour 
within a distance of 10 feet” (the car would 
go more than 10 feet before the brake as 
usually applied on the trolley car would 
begin to bite) ‘‘if the braking mechanism be 
guided by proper intelligence, it is exceed- 
ingly doubtful if the number of accidents 
would be much lessened by any improved 
mechanism which would render stoppuge 
possible within half the distance, unless 
there were a higher intelligence behind it 
than that usually found on our street cars.” 
We have not the time or patience to discuss 
the abused motorman here. As far as the 
brake is concerned, it is a complete. begging 
of the whole question. 

——_—_ ee —__——_ 


Wet and Dry Steam. 


= 





Five or six years ago the calorimetric de- 
termination of the percentage of moisture in 
the steam used was considered essential to a 
properly conducted test. Recent experi- 
ments, however, indici#.e that little reliance 
is to be placed upon the reading of the calo- 
rimeter. Not that the calorimeter does not 
give accurately the percentage of water in 
the steam it receives, but that it appears to 
be impossible to devise a means of securing 
a fair sample for the calorimeter. The state- 
ment by Professor Jacobus, of Stevens In- 
stitute, that if he were called upon to de- 
termine the percentage of moisture in the 
steam used by an engine, he would put ina 
good separator next the engine, weigh the 
water thus collected and consider the steam 
dry which the engine received, best illus- 
trates perhaps present opinion on this point. 

Saturated steam does not necessarily con- 
tain moisture. Mechanically entangled moist- 
ure may be present, but it is not in any sense 
combined with the steam and tends to sepa- 
rate from it. In a horizontal pipe, it appears 
from experiments made by Professor Jacob- 
us, that the water runs in a stream along the 
bottom of the pipe, and that the steam above 
is perfectly dry. In vertical pipes it appears 
to splash from side to side, and, according to 
Prof. R. C. Carpenter, the only certain 
method of distributing the water uniformly 
over the pipe section is to put in a diaphragm 
of fine gauze, and thus cut the water in‘o 
fine spray by the flowing steam. As this 
gauze would hardly be applicable to pipes 
in use, it would seem almost impossible to 
devise a thoroughly reliable and practical 
method of sampling. 

Vague or erroneous ideas in regard to thie 
condensation of steam seem to be quite 
prevalent. One reason of this is that seeing 
steam condense into clouds when exhausting 
into the atmosphere, we suppose a similar 
state of affairs to exist in the pipes and cy!- 
inders of our engines. Such, however, is 
not the case, because neither steam nor any 
other gas can condense throughout its mass‘ 
but always condenses upon a surface. Lord 
Kelvin has shown mathematically that it 
would be impossible for a globe holding 
only a small number of water molecules to 
hold together at all, and since the steam 
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sould have to pass through this stage to 
wndense throughout its mass, it would be 
possible for such condensation to occur. 
rbis calculation has also been made by 
obert von Helmholtz, and confirmed by his 
periments and by those of Mr. John 
‘‘ken, of Scotland, and Mr. Richardz, of 
rmany. ‘These experiments have been so 
efully conducted, and most of them are 
easily repeated that the inability of water 
.por to condense, except upon asurface, is 
e of the apparently settled facts of mod- 
science. One immediately asks how it 
hat the exhaust steam forms clouds, and 
that we ever have rain. Both of these are 
eotirely due to the minute particles of dust 
-4 micro-organisms ever present in the at- 
.osphere, and it is upon these that conden- 
ion takes place and that clouds are formed. 
Yuen the condensation on the particles be- 
ues so great that they will no longer re- 
iin suspended in the air, then it rains. Ex- 
ist steam will form no cloud if blown 
iu.o aspace free of these particles, and no 
1 can occur in a dustless atmosphere. The 
periments are absolutely conclusive on 
{hese points. 
it is of interest, therefore, to the steam en- 
ineer to recognize that as soon as the flow- 
: steam has cleared the pipes and cylinders 
’ air and dust particles, all condensation 
must occur on the surfaces exposed to the 
steam. It forms on these like dew, and, 
trickling down them, follows the course pre- 
eribed by gravity and the flowing steam 
urrent. The importance of the nature and 
‘ondition of these interior surfaces has lately 
heen recognized by the finishing and polish- 
ing of pistons and the interior surfaces of 
cylinders where high economy is guar- 
anteed ; which shows that the practical 
man has not been much behind theory in 
this matter. 
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——_—_eqp>e—_—_—_ 


As was to be expected, the arrangement 
entered into between the Baldwin Locomo- 
tive Works and the Westinghouse Company 
is being made the occasion of a good deal of 
wild talk about its significance, and we hear 
much of ‘‘the coming locomotive” from 
men who know next to nothing of the going 
one, and still less of the one that is coming. 

In the meantime we are able to get sur- 
prisingly little definite information regard- 
ing the relative economy of electric locomo- 
tion in service for which steam locomotives 
have been used. It is, of course, true that we 
have not yet had sufficient experience to draw 
general conclusions on this point, but the 
little experience that has been gained is not 
public property by any means. We know 
next to nothing regarding the economic re- 
sults of the Intramural road, and nothing of 
the elevated road in Chicago that is operated 
by electricity. 

So far as can be judged from what the 
elevated roads in New York are doing, or 
rather we should say, perhaps, not doing, 
electric motors for such service will be im- 
proved somewhat before it will pay to dis- 
card steam locomotives already in use ; the 
significant fact in this connection being that 
very much of the capital that is invested in 
the New York elevated roads and that in- 
vested in the Westinghouse Electric Com- 
pany, belongs to the same individuals, and 
there is every reason to believe, therefore, 
that the roads here will be equipped with 
electric motors as soon as considerations of 
relative economy and general desirability 
make it advisable. 


om - 


Literary Notes. 





We have received from the secretary, 
Angus Sinclair, the printed report of the 
twenty-eighth annual convention of the 
American Railway Master Mechanics’ Asso- 
ciation, held at Alexandria Bay, Thousand 
Islands, N. Y., June 17th to19th. It con- 
tains, as usual, very much matter of the 
highest value to those who have to do with 
the building or repair of locomotive engines, 
composed, as it is, of papers and discussions 
of them by the leading men who are respon- 
sible for} such work. It is standard size—6 
inches by 9 inches. 
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Questions of general interest relating to subjects dis- 








‘cussed in our columns will recewe attention in this 


department. The writer’s name and address should 
always accompany the coins. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer lions in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 


neering problems, and send answers by mail. 





(314) G. W., Pittsburg, Pa., writes: Kind- 
ly inform me where | can find a table of 
secants for each minute of an are. A.— 
You will find a table of secants in Kent’s or 
ewe mechanical engineer’s pocket- 

ook. 


(815) N. 8. L., Milwaukee, Wis., writes : 
Please inform me of some good books treat- 
ing on laying out sheet iron work and boiler 
work. A.—‘‘ The Theoretical and Practical 
Boiler Maker,” by 8. Nicholls, is considered 
to be a good book. 


(316) H. J. M., Dayton, Ohio, asks : If 1 am 
told to cut a § keyway in a shaft, how deep 
should it be, and from where should I meas- 
ure ? A.—You should make the keyway § 
inch wide and , inch deep, measured at the 
side of the keyway. If there is a local shop 
practice that calls for a different depth, then 
the required depth should be stated when 
the order is given. 


(317) L. F., ——, R. IL. writes: Please 
let me know in what issue you published 
the method of finding the diameters of cone 
pulleys. If they have appeared in papers 
which you cannot furnish, would you ye 
reprint the same. A.—The method of find- 
ing the diameters of cone pulleys was pub- 
lished in our issue of December 1, 1888. We 
cannot furnish this issue separately, but it 
may be obtained in a bound volume. We 
cannot promise to republish it. 


(818) B. M. M., Passaic, N. J., writes: 
Some time in 1881 you printed a table com- 
puted by 8. W. Thompson to aid in finding 
the steam consumption in pounds per horse- 
power per hour as accounted for by the in- 
dicator. Now this is for a simple engine. 
Please explain how this table can be used 
for finding the steam consumption per horse- 
power in compound engines. A.—Use the 
indicator card taken from the low-pressure 
cylinder, and then proceed in precisely the 
same way as for a simple engine. 


(819) W. E. C., Moline, Ill., writes: I 
was very much interested in your descrip- 
tion of the Hornsby-Akroyd oil engine, but 
notice that you fail to state kind of oil used. 
Please state the kind of oil, and what test. 
A.—The oil used is the common kerosene of 
the stores. The flash test may be anywhere 
from 100° to 300°. We saw the engine run- 
ning with oil of 150° test. 2. Would you 
also favor me by giving directions for laying 
out elliptical gears? A.—A description of 
the process appeared in our issue of Septem- 
ber 25, 1890. Any directions for such an 
intricate operation would be too long for 
reproduction here. 


(820) B. R.,, Bielefeld, Germany, writes : 
Please state a good way of cleaning or 
preparing small castings for a nickel bath. 
A.—Immerse the castings in a solution of 
1 part sulphuric acid in 10 parts water. 
On withdrawing the castings from the acid 
solution they should be dipped in a bath of 
hot hme water, and held there till they 
become so heated that they will dry imme- 
diately when taken out, and finally rub 
them with dry bran or sawdust. 2. Which 
is a good way to color large quantities of 
polished steel articles, by heat, or by heated 
oil, ete.? A.—You cannot color them by 
heated oil. They can best be colored b 
heating them in a bath of fine, clean sand, 
which is kept in motion during the heating 
in order to distribute the heat evenly. 


(821) Apprentice, Newark, N. J., writes: 
In Question 306 you give the formula x = 


exe for calculating the number of teeth 


the gear on the screw must be turned in 
cutting double and triple threads. In cal- 
culating the number of teeth the gear must 
be turned in cutting a nut 4 to the inch 
double with lead screw 2 to the inch, and 


gear on screw 150, you get = = 


= 75. Please let me know what the differ- 
ence in the equation would be if the nut 
were 4 to the inch triple. A.—There would 
be no difference. 


(822) ‘‘ Vermont,” ——, asks: Would 
the depth of teeth in a gear cutter alter the 
speed of the gears’ cut therefrom, for in- 
stance, a pair of spur gears have a given 
speed, by using a deeper toothed cutter 
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would the speed of a similar pair be altered 
by a deeper tooth of one, causing an im- 
‘proper meshing? A.—We are not quite 
sure that we understand your question, but 
suppose you refer to the depth of cut taken 
in the gear blank by the cutter, and if this 
is what is meant, then we reply that differ- 
ences in depth of cut will make no differ- 
ence in the rate of speed, the only effect 
being, if the cut is made too deep, to make 
the teeth thinner than they should be in the 
gear, and it would cause an improper action 
and probably a good deal of noise with 
irregularity of motion. The number of 
revolutions in a given time, however, would 
remain the same as though the teeth had 
been cut to a proper depth. 


(828) A. 8. C., Boston, Mass., asks: 
Where can I buy diamond drills? How are 
= made and what are they used for? A. 
—The diamond drill is principally used for 
boring in rock, either in prospecting for min- 
eral deposits or for the foundations of im- 
portant buildings and similar engineering 
work. The drill proper is a steel tube upon 
the lower edge of which are mounted several 
diamonds which do the cutting, some of the 
diamonds slightly overhanging the outside 
and the alternate ones cutting for the inner 
edge of the tube to clear. he drill is re- 
volved at a considerable velocity, and a 
stream of water is constantly fed to it to 
wash away the cuttings, which are usually 
dust. As the drill is fed forward a central 
core is left which can be removed in long 
sections as reliable specimens of the strata 
penetrated. The drill tube is successively 
spliced and penetrates to depths of several 
hundred feet. Forsimple drilling the regu- 
lar rock drill is cheaper and quicker in oper- 
ation. In accordance with the general 
American practice, the term ‘* drill” applies 
to the entire apparatus. 


(824) J. D., Streator, Ill., asks: How 
much pressure will it take to punch a hole 
8 inches in diameter through a sheet of steel 
4 inch thick ; one edge of the punch is 4 
inch ahead of the other? A.—The press- 
ure will depend on the quality of the steel 
and condition of the punch. Under favor- 
able conditions it may require 50 tons. This 
must be considered as an approximate esti- 
mate only. 2. In copper plating small steel 
articles, I dip them in a solution of one part 
of blue vitriol dissolved in three parts of 
rain water, but the copper rubs off very 
easily. How should it be done so that the 
copper will stay on? A.—The articles must 
first be well cleaned, and then painted over 
with a solution of proto-chloride of tin, and 
immediately afterward with an ammoniacal 
solution of sulphate of copper. The layer 
of copper thus produced adheres so firmly 
to the iron or steel, that the different objects 
can be rubbed and polished with fine chalk 
without oa, | the deposit. The tin solu- 
tion is prepared with one part crystallized 
chloride of tin, two parts water, and two 
parts hydrochloric acid. The copper solu- 
tion is prepared with one part sulphate of 
copper, 16 parts water, adding ammonia 
sufficient to precipitate and redissolve. 


(825) J. F. B., Spokane, Wash., writes : 
Please explain the cause of the groaning in 
a steam cylinder of a steam pump used for 
elevator service. Every now and then we 
hear a short r-t, r-t, r-t, then at every 
stroke r-t, r-t, and then a long drawn r — 
—-—t which always makes the engineer 
look for a 20-pound sledge hammer, and the 
people on the fourth floor greet each other 
with ‘‘ going to have a storm.” It certainly 
cannot be for the want of oil as we use 14 
pints in 16 hours, the pump is 12x10x7 
inches. Another queer thing about this 
noise is that it is generally confined in one 
cylinder, the pump is of the duplex type. I 
know several pumps which run in the same 
way. A.—It is difficult to locate the cause 
of the noise without examining the pump 
and without knowing the builder’s name. 
Bnt from the description you give we are 
inclined to believe that the cause of all the 
trouble is due to steam valves which are 
lifted off their seats at every stroke of the 
piston and make the rattling noise to which 
you refer. A close examination should re- 
veal the cause, and the sooner that this is 
done the better it will be for all concerned. 
The builder of the pumps may be able to 
point out the cause without much labor. 


(826) Engineer, Philadelphia, Pa., asks : 
Does the fact of having declared your in- 
tention of becoming an American citizen 
qualify for examination for an American 
marine engineer's certificate? A.—It does, 
provided you have been a permanent resi- 
dent of the State for six months. 2. Will 
the holding of the highest certificate issued 
by the British Board of Trade be considered 
a qualification ? A.—It will be considered 
as a proof that you have had experience. 38. 
Where and by whom are the examinations 
held? A.—The examinations are held by 
the supervising inspector of steam vessels in 
your district, or by any local inspector of 
steam vessels, at any time you present your- 
self. 4. Can acandidate go up for a chief 
engineer’s certificate without having held 
any of the lower grades? A,—If you show 
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the highest certificate issued by the British 
Board of Trade you can get a chief A 
neer’s certificate, provided you can pass the 
examination, which you will have to pass 
under any condition. If you have not a 
certificate from the British Board of Trade 
you will have to get experience in the lower 
grades first. 


(827) H. C. W., Lockport, N. Y., writes : 
I have a small steam yacht in which there is 
a simple engine with cylinder 34 inches 
diameter and 34 inches stroke. I desire to 
change the engine into either a steeple com- 
pound using one of the present cylinders 
and all the other parts oe the engine, and 
simply adding a low-pressure cylinder, or 
make it into a fore and aft compound usin 
a 4x4-inch high-pressure cylinder and 74x 
low-pressure cylinder. Which will be the 
better type to use, and how much more 
power will [ get with the compound than 
with the former simple engine? Will there 
be a saving in fuel? A.—We prefer the 
fore and aft type of compound engine and 
should make the high-pressure cylinder 4 
inches diameter, low-pressure cylinder 8 
inches diameter, and both 6 inches stroke. 
With the compound engine there will bea 
saving of fuel, in fact, this is one of the 
principal objects aimed at by the adoption 
of the compound engine. Since we do not 
know the power developed by the simple 
engine, and have no dats for computing it, 
we cannot say how much power you will 
gain. The compound engine when runnin 
with an absolute initial steam pressure o 
135 pounds (120 pounds by gage),-and at a 
rate of 850 revolutions, should develop about 
13 horse-power, non-condensing. 


(328) E. B.. Toronto, Canada, writes : 
Which is the best method of making rust 
joints? I have over 1,000 feet of 3-inch 
boiler tubes to put up overhead in our fac- 
tory. I have never made any rust joints ; 
kindly inform me what to use and how to 
use it as packing around flanges. .4.—If 
rust joints are to be used for the above 
boiler tubes, we pity the man that has the 
job. Rust joints are usually made with 
sifted cast-iron turnings, sal-ammoniac and 
a little sulphur mixed to a rather stiff paste 
with water and packed into the joint with a 
chisel or calking iron. One part sal-ammo- 
niac, 2 flowers of sulphur and 80 of iron 
turnings, by weight, is given for quick set- 
ting and 1 sal-ammoniac, 4 sulphur and 100 
of iron for slow setting. It is better to omit 
the sulphur entirely. 2. What will be the 
best thing to put on top of exhaust pipe 
that will cause enough back pressure to 
make steam go through these 1,000 feet of 
tubes without affecting the engine, which is 
150 horse-power? We are going to tap ex- 
haust pipe about 20 feet below roof. A.— 
Of course. any back pressure in the exhaust 
pipe will be back pressure upon the engine 
piston, and a reduction of engine power 
to that extent. We would put a long bend 
upon the upper end of the exhaust pipe, 
turning it to a horizontal position, and have 
the end beveled at an angle of about 45 de- 
grees. Then a valve may be placed over 
the end of it with a horizontal lever that 
may be weighted for any pressure required, 
or the valve may be swung up outof the 
way to leave the exhaust free, when desired. 
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Gear Wheels, Gear Cutting. Grant; see page 672. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine Tron Works, Chicago (new catalog). 

Patent Solicitor. J. G.D. Mack, Madison, Wis. 


Selden Pack for stuffing box, with or without 
rubber core. Randolph Brandt,88 Cortlandt St., N.Y. 


Wanted-—Machinery to build: special. steam, mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and aos Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Tnstructions for the Boiler Room (5th Ed.), by 
Hawkins. Price $250, catalog free. Theo. Audel 
& Co., 91 Liberty street, N. Y. : 


I make aluminum castings 3,” thick. If you 
have been disappointed in Pay castings, try me. 
Twining Campbell, Brass and Aluminum Founder, 
Paterson, N. J. 


Just Published —‘‘The Modern Machinist,” by 
John T. Usher. Price, $2.50. Each of its 257 illus- 
trations represents a new device in machine shop 
practice ; a new book from cover to cover ; agents 
wanted in every machine anaes send for special 
illustrated circular, Norman W, Henley & Co,, 182 
Nassau street, New York, 
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Making a Three-Way Cock. 





By P. 8. DInGey. 





A three-way cock seems an ordinary piece 
of work when finished, and requires but 
little more machine work than a straight- 
way cock—facing one flange and drilling 
being all the extra work required. The 
same, however, cannot be said of the mold- 
ing, neither is the patternmaking such an 
elementary job as the castings might indi- 
cate. 

Figs. 1, 2 and8 are three views of the cock 
which it is proposed to make. Fig. 1 is an 
outside elevation, Fig. 2 a section of Fig. 3 
through Z YM, and Fig. 3 a section of Fig. 2 
on J K ; the plug in Fig. 3 is not projected 
from Fig. 2, but is turned around to show 
the opening 2} inches by 1 inch. 

There is no better way than making a 
pattern for a straight-way cock, but for a 
three-way body or shell a core box may be 
substituted for a pattern, and made to answer 
the molder’s purpose better than a pattern. 
To a molder or patternmaker the disadvan- 
tages of a pattern for the shell are known, and 
without discussing them we will consider 
the method given here. 

Figs. 4 and 5 are sectional views of the 
mold, the outer part consisting of three cores 
numbered 1, 2 and 8 respectively, and joined 
on the radial lines D H Fin Fig. 5. The 
center and passage core on line Fare in one, 
the passage cores on D and # are separate 
and set into the center core. When locating 
these cores the center one is first set into the 
slab core as represented in Fig. 4, then No. 
1 and No. 2in Fig. 5 are set, and these being 
joined at F will support 
the passage core on that 
center line. Before No. 
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in the shell (120 degrees); the thickness of the 
metal in the plug is the same as that in the 
shell. To make this casting a pattern is 
used, though it could be made altogether 
with cores like the shell, but a pattern in 
this case is probably a better method. It 
is shown with core box in Figs. 10, 11, 12 
and 18. The pattern is parted on d ¢, Fig. 
11. It will be seen that the core print near 
ce would not draw if fastened to the pattern, 
it should therefore be located with loose pins 
to permit its being drawn separately, or a 
section of one-half of the pattern may be 
arranged to be left behind in the mold and 
also drawn separately, having the print at- 
tached toit. At} the printis beveled to al- 
low the core to be set in on an angle. 

The core box is made as shown in Figs. 
12 and 18, with piece a put on with two pins 
and held in place by one screw while mak- 
ing core. The core being made the screw 
is taken out, leaving the loose piece a behind 
with core, when turned out, to be drawn 
out sidewise. The coremaker will pack a 
little green sand between the core plate and 
projecting part of this core to support it 
while drying. 

————__ + > —___—__ 
The Value of Recommendations. 





By W. H. WAKEMAN. 





It may seem strange to some readers that 
such a question as is suggested by the above 
title should ever be raised, for the idea of 
questioning their value has never occurred 
to them, but in many other cases, engineers 
and others do not hesitate to say that what 
of our Irish friends would call a 


some 


ul} 


MACHINIST 


cumstances, but, nevertheless, do claim that 
the value of one after it is secured should 
not be rated by the circumstances under 
which it is given, provided it was obtained 
honestly, but rather by what it will do for 
a man when he has secured possession of it. 
A short time ago I read of a case where a 
young man, who had served about six 
months’ time as apprentice to a chief engi- 
neer, applied to him for a recommendation 
to fill an important position, but he was 
refused, because the said chief engineer 
doubted his ability to hold the situation. 
The young man was much disappointed, and 
very naturally confided his trouble to an- 
other young man who was employed on the 
premises in an irresponsible pesition. This 
genius was equal to the occasion, for seizing 
a sheet of paper and a pen, he proceeded to 
write out a first-class recommendation for 
his friend, and signed his own name to it. 
This was presented in due form, and strange 
to relate, it secured the position for the ap- 
prentice. Now, to any one who is ac- 
quainted with all of the circumstances, this 
document appears in a very undignified 
light, but inasmuch as it did all that any 
recommendation that has ever been written 
could do, is it reasonable to claim that it 
was of no value? We think not. The 
document told the truth, and was signed by 
its author in good faith, so that if there was 
any fault to be laid at the door of any one 
connected with the transaction, it should be 
consigned to the parties who accepted the 
document in question without investigation. 
The fact that it answered every purpose is 
unanswerable proof of its value. The young 
man succeeded in performing the duties of 


Section through b. D. 








3 is set the cores on D and 
EH must be set into the 
center core and held in 
place until No. 3 is located. 





The ends of cores on D 
_ and # are made to project 
so that the molder may 
either block up the ends, 
or have a boy to hold 
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used, and remember that each one fulfilled 
its mission, how can I put a lower valye 
upon one than the otker? It would noi pe 
right to do so. 

Even some of those men who claim { 
esteem these papers so lightly, will not ; 
to put in evidence all of them that ¢! 
possess when striving to’ get some ood 
situation for which there are many seeker 
Furthermore, if some unfortunate fe}! 
cannot secure one or more of them, non: 
more ready to mention it to their diser=it 
than they. This goes to show that even 
they have some lingering regard for ‘h 
good opinion of others. 

Nothing tends to bring» these documents 
into disrepute so much as to have me» t 
whom they are given fail to meet the ex. 
pectations of those who write them. When- 
ever a man receives such a paper froin a 
friend, it should be his aim to do his work 
in the best possible manner at all times, 
keep his reputation above reproach, and 
when he wishes to go elsewhere, to le:ve 
his employers in an honorable and courteous 
way. Failure to do this injures the cause 
of labor in every case, and I have been sur. 
prised at different times in the past, to note 
the ignorance or indifference of laboring 
men concerning this important considera- 
tion. He who while occupying some un- 
important position adopts these princip!es 
for his guidance, has taken the first step 
towards some much more important place in 
life which brings more comforts and greater 
remuneration. I urge upon my friends aud 
fellow-engineers the great importance of 
strict adherence to these rules, regardless of 
the treatment that we may receive from our 









































them while setting No. 3. 
When all have been set 
a flask is dropped over 
them and rammed around 
with sand. 

The core boxes from 
which the cores are made 
are shown in Figs. 6, 7, 
8 and 9. 

The two views in Figs. 
6 and 7 represent the way 
in which box for outside 
cores may be constructed ; 
Fig. 6 shows the inside 
with G and H removed. 
Figs. 8 and 9 show the 
box for the center and one passage core. 
The box for cores on J and £Z is not shown, 
it being identical with the part Rin Fig. 8, 
except that it is made longer for setting into 
the center core, and for projecting ends. 

The first of the boxes is made as shown in 
Fig. 7, and is held together by three clamps 
while the core is being rammed; the box is 
screwed together in two places only, as 
marked, and when the core is rammed up is 
taken apart at the three corners not marked, 
**screwed.” The gate shown is, of course, 
used only for one core, z is separate from y, 
and is drawn out in the direction of arrow 
when all the parts of the box have been 
taken away from the core. 

In order to make the center and passage 
core together, as shown in the mold, another 
half box similar to that shown in Figs. 8 and 
9, but the opposite hand to it, should be 
made. One-half could be made to answer 
by cutting Rin Fig. 8 on each side of center 
and using a stop-off piece alternately for 
stopping off R, and changing over the core 
print which is doweled on, but it is more 
profitable to make another half box, doing 
away with the changing and thus prevent- 
ing mistakes. 

The plug for the three-way cock has two 
openings 2} inches by 1 inch, placed at an 
angle which coincides with the two passages 
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‘*character” is not worth the paper that it 
is written.on. It is very natural to conclude 
that a man who will make such a statement 
is unable to procure recommendations, and 
often this is true, but it is a rule that has 
many exceptions. Let us consider for a few 
minutes some of the causes which lead to 
such conclusions. A certain man, who was 
by courtesy called an engineer, held his 
place for a time, principally because the 
owners were not very particular about de- 
tails so long as the wheels continued to 
revolve, but the time came when he could 
no longer be tolerated, so he was discharged 
and another hired to fill h:s place. How- 
ever, when he applied for a recommenda- 
tion, he was given. one which said that he 
had run the engine and boiler, and was con- 
sidered a good engineer. When such speci- 
mens can procure these papers, we do not 
wonder that others consider them of little 
value. 

In another case an engineer was dis- 
charged for being drunk and leaving the 
plant to its fate while he caroused, and then 
slept off the effects of his potations, and yet 
the firm who would not allow him to stay 
around their premises were ever ready to 
recommend him to others as a good man. 
Now I do not believe that any man should 
be given a recommendation under such cir- 


his new situation to the satisfaction of his 
employers. 

While looking over some old papers a few 
days ago, the writer found a letter which 
reads as follows: ‘‘ I have known Mr. W. H. 
Wakeman for the past five years, and know 
him to be an intelligent, honest, and faith- 
ful man, and a competent engineer, and I 
cheerfully recommend him to the favorable 
consideration of any. party requiring the 
services of such a man.” It is signed by the 
senior partner of a firm who formerly manu- 
factured engines and boilers, and it was 
written fifteen years ago. When I wished 
to capture a certain position this is a part of 
the ammunition used on that occasion, and 
as it brought about the desired result I have 
no cause for saying that it was without 
value, although while looking backward 
now I can perhaps see some weak points in 
myself that a more extended experience has 
strengthened. The fact that this firm would 
give a recommendation to almost any one 
who would ask for it, made such documents 
of less value than they otherwise would 
have been, but did not make them worth- 
less. If I take this one and place it by the 
side of one of those secured at a later date, 
and which would be called much more pre- 
tentious, and thinking over the circum- 
stances under which they were secured and 

















employers, for if we have a clean record, we 
are sure to find some one who will appre- 
ciate our services either sooner or later, and 
the consciousness of having done what is 
right, especially if we have been so situated 
as to make it hard work to do so, is no 
small consideration. 


-_———_~*4e—_—_— 


The Use of Milling Machines. 

At the meeting of the A. S. M. E., in 
Detroit, Mr. Henry B. Binsse contributed 
a discussion of one of the topical questions 
relating to milling machines. We referred 
to this discussion very briefly in our report 
of the meeting, but as our readers are 
particularly interested in milling machines 
we now give his remarks in full, as follows : 

At times, milling-machine literature has 
been marked by extravagant claims which 
have tended to hinder, rather than to aid, 
the growth of this most useful machine, 





> because people have been led by them to 


look for economical returns from it under 
conditions for which the tool was not suited. 
For example, I remember a very fine slab- 
bing machine which had been bought by 
a large engine company under the impres- 
sion that it would replace their planer ; but, 
as their engines were very carefully built, in 
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small quantities, they soon discovered that 
their purchase was a mistake. 

As an instance of these misleading state- 
ments, there was a paper read some years 

, on the milling machine, which passed 
ithout criticism, and had a wide circula- 
on, and which recommended the milling 
machine for jobbing-shop use where there 
i; » great variety of work with little dupli- 
cation, for shops like the engine works just 
yientioned. I have been unable to find an 
instance of the economical use of the mill- 
ine machine under these circumstances ; in 
fact, the experience is universal that the 
cot of the cutters, arbors, bushes, devices for 
ho ding the work, in addition to the extra 
time needed for setting the work (for it 
ecnerally takes longer to set a single piece 
on the miller than it does on the planer) ; all 
those items make the milling machine a 

expensive tool for general work, far 
more so, indeed, than the shaper or planer. 
defining, in general, the respective fields 
of usefulness of the two machines, the 
plener may be said to be a tool for facing 
plane surfaces of all kinds, while the mill- 
ing machine may be called a tool for rapid 
and accurate duplication, using a revolving 
cutter. The two types do not compete, they 
work side by side. Whenever there is work 
enough of one, kind to keep a planer busy, 
then is the time to consider giving that 
work to a milling machine. 

A year or so ago, a comparison was made, 
in a paper read before the society, between 
the working times of a slabbing milling 
machine and a planer, greatly to the latter’s 
disadvantage. The figures given were very 
remarkable, suggesting the well-known 
measured mile records of our cruisers. Ac- 
cepting the correctness of the observed 
times, the comparison itself was unfair, 
because the milling machine in question was 
a tool especially adapted for cheap duplica- 
tion of exactly that class of rough work. 
We might as well compare the time of 
cutting screws in a turret-screw machine 
with the time for similar work in the lathe. 
There is no mystery about the output of 
special tools. Designed for certain kinds of 
work only, they excel in that line, and are 
fit for nothing else. It is to be regretted 
that in that paper no figures were given of 
the cost of getting ready todo the work. 
This is a most important item usually. Last 
winter, having some large face cams to cut, 
| had an excellent opportunity to observe 
the cost of new milling operations. I kept 
a very accurate cost record, and while the 
actual time of cam cutting was 114 hours 
only, 80 hours were spent in making the 
cutters, arbors, bushes, collets, straps and 
soon for the job. Although the cost of 
milling cutters has been much reduced of 
late years, they are still expensive, the large 
ones especially so. Mr. H. L. Arnold says, 
in one of his recent excellent papers on 
milling practice, that the use of large cut- 
ters, although suggested by theory, is prac- 
tically prohibited by their great cost. The 
record of the incidental work is as much a 
part of the cost of milling as the actual 
milling time. It is also characteristic of all 
work done by the milling cutter that the 
cost increases very rapidly with the size of 
the piece to be operated upon, so that it is 
out of all proportion more expensive to mill 
large than small work. In fact, at the 
present time, it seldom pays to mill large 
pieces. In addition to the greater cost of 
‘urge milling there comes decreased accuracy, 
for accuracy of milling operations becomes 
nore. difficult to attain as the size of the 
piece increases. It is very costly to mill 
large work, and more expensive still if 
accuracy be desired. 

Milling demands greater care in regard to 
the quality of the metal than planing. The 
piece of work must be soft, and, if possible, 
‘ree from scale. We all know that we can- 
not avoid occasional hard castings, hard 
spots in castings, castings with the sand 
burnt into the skin, or castings with chilled 
faces. While accidents like these may ruffle 
the planerman’s calm of mind, the milling 
boss is knocked down by them, for they 
may ruin a costly mill gang in a few minutes. 

Where much milling is done it is usual to 
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anneal and pickle all the castings and forg- 
ings ; and I have known even the fine sand 
of excellent malleable iron castings to rapidly 
dull a set of milling cutters. A hard, bad 
casting may be planed at the cost of a little 
time and patience ; but it is generally im- 
practicable to mill hard iron. This is a 
trifling drawback for small work, but it 
would be of importance should we wish to 
use the milling machine for the same variety 
of work as the planer. 

Thus at present, there is no reason to look 
for any gain from the use of the milling ma- 
chine where there is little duplication, or for 
medium and large work, on account of con- 
ditions entirely independent of the design 
of the machine. Moreover, there is little to 
encourage the inventor who may wish to 
design a machine which will cover as great 
a range of different forms of work as the 
planer. The revolving cutter demands an 
amount of rigidity in the arbor and in the 
machine which in the planer is not at all 
essential. All of us have seen very accurate 
work by a skillful planer hand, when the 
tool deflection was visible to the naked eye 
at a distance. This is impossible in mill- 
ing practice. It is on this account that 
while the ordinary commercial planer need 
not be, and indeed is not, a nicely fitted tool, 
the fitting of the milling machine cannot be 
too perfect. To the same cause, moreover, 
must we ascribe the simple forms of all 
existing successful types of milling ma- 
chines. They are direct in design, not from 
a lack of inventive capacity, but because 
simplicity is a condition precedent to success. 
It must be apparent, then, that it is most 
difficult, perhaps impossible, to construct a 
practical miiling machine which shall have 
the compound and swivel-tool movements of 
a planer crosshead. 

Are these views supported by the past 
growth of the machine? After half a cen- 
tury of development we find an endless 
variety of milling machines, which have 
been designed especially for certain jobs. 
There are gear cutters, slabbing machines, 
plain and universal machines, duplex, trip- 
lex and quadruplex machines, keyseaters, 
vertical spindle machines, column millers, 
circular macnines, profiling machines and so 
on, through an endless list; each year brings 
forth new designs. There are many styles, 
each one excellent for its special purpose. 
The output of these tools is almost beyond 
belief in many instances, and, without 
doubt, this is the promising field for the 
milling-machine designer. 

In conclusion, I would call attention to 
what is to my mind a serious misstatement, 
and it is one heard very frequently, that the 
merits of the milling machine are not well 
understood. On the contrary, it seems to 
me that it is the most distinctly American of 
all the machine tools. Fifty years ago we 
were the first to recognize the paramount 
importance of this tool for interchangeable 
duplication, and to-day we find that-every 
existing successful type of milling machine 
has been invented and developed in the 
United States. If we do not understand 
how and when to use the milling machine, 
where is this machine better understood ? It 
has been my experience that the machine 
is bought just about as soon as there is any 
use for it,and sometimes sooner than is strictly 
economical. 

There was a humorous case of this which 
comes up before me. I was visiting the 
perfectly equipped workshop of one of the 
best mechanics in the country, and I was 
very much impressed by a line of beautiful 
but expensive milling machines; but it was 
not clear to me that he could have much use 
for them, so I asked, ‘‘ what work do you 
do with them?” In reply he said, ‘‘ The 
planer is not in it with these machines.” As 
this was no answer to my question I looked 
around, and I saw that at each planer there 
was a heap of castings, waiting to be fin- 
ished, while the floor was perfectly clean 
around the millers, and a thin layer of dust 
showed how seldom they were used. The 
operation of milling is so pleasing to the 
eye that it sometimes misleads our judg- 
ment. 

It is rare that there is any economy in 
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‘barges, as many as six at a time. 


‘arbors in and out. 


milling in the first stages of the manufacture 
of anew machine. Milling-machine economy 





is a function of the duplication of the 
product. 
a 
The Submerged Chain for Canal Trac- 
tion. 





While the subject of electrical traction 
upon the canals is under discussion, every- 
thing bearing upon the general subject of 
canal and river traction should be of inter- 
est. Attention is called to the recent disap- 
pearance, now almost complete, of sailing 
vessels upon the River Elbe, in Germany. 
The number of such vessels in 1870 was 
over 2,000, in 1889 there were but 215, and 
now they are so few that the government is 
doing away with the draw spans in the rail- 
road bridges, thus stopping them entirely. 
A systém of traction has been adopted there 
which it would seem should at least be tried 
upon our own canals. A heavy chain is 
laid in the bottom of the river and chain 
tugs overhaul this chain, towing loaded 
The tug 
in use on the Elbe is, of course, a steam tug, 
but upon a canal it might easily be oper- 
ated by an electric current taken from an 
overhead wire. The steam-operated tug, if 
the engines were properly designed, should 
show a high steam economy, and should be 
cheaper both to build and to operate than 
tugs driven by steam produced electric cur- 
rents. If, however, the electricity costs 
nothing, which some imagine to be the price 
of it at Niagara, of course the steam could 
not hope to successfully compete with it. 

—-- ~>e —— 
Balancing Pulleys Upon Small Arbors. 





‘*Techno,” who writes in Jndustry, has 
‘*discovered” that ‘pulleys may be bal- 
anced just as well by using an arbor much 
smaller than the base as by using one that 
fits, so that a lot of pulleys with holes of 
various sizes may be balanced upon a single 
arbor if itis only smaller than the smallest 
hole, and the expense of providing a lot of 
arbors is saved; also the labor of driving the 
He says ‘‘ the rolling ac- 
tion seemed to be even more sensitive when 
the mandrel did not fit the hole,” and he ar- 
gues that only the slavery of habit has main- 
tained the custom of fitting mandrels for bal- 
ancing pulleys. 

The actual fact is that both theory and 
practice long ago demonstrated that pulleys 
cannot be balanced in the way discovered 
by ‘‘Techno” ina shop upon the Pacific 
coast. Take a pulley with a four-inch hole 
upon a two-inch mandrel. The pulley is, of 
course, freer to move, or ‘‘more sensitive,” 
than if it were on a tight-fitting mandrel. It 
would be still more sensitive if suspended 
by a string, but its sensitivity might still 
give us little evidence of its state of equilib- 
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rium when held rigidly central. This pulley, 
bearing merely along a line upon the top of 
the small mandrel, is free toswing upon it as 
a pendulum swings, and any swing in either 
direction causes a preponderance of weight 
upon that side, and within certain limits this 
preponderance may not be sufficient to cause 
either the pulley or the mandrel to roll, and 
so can tell us nothing. Suppose the vertical 
line A B to be exactly central with reference 
to both the mandrel and the pulley. If the 
pulley is in perfect balance it will have no 
tendency to move either itself or the man- 
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drel. If the pulley is not in balance, but is 
heavier, say, at the right-hand side OC, then 


_ upon the removalof all restraint its tendency 


will be to swing a little to the left. It is 
evident that a very minute movement would 
occur in the case of a pulley that was not 
outrageously out of balance, because this 
movement transfers so large a part of the 
pulley from the one side to the other side of 
the central line. To allow the pulley to 
turn the mandrel must turn, but it will be 
found that the mandrel is by no means as 
sensitive with the unbalanced weight ap- 
plied to it in this way as where that weight 
has the direct leverage of the pulley. As the 
pulley swings to the left the bearing upon 
the top of the mandrel is transferred slightly 
to the right, and where the two surfaces in 
contact were originally level they now in- 
cline dowaward toward the right, and when 
the mandrel does begin to turn the pulley 
rides down hill upon it. The mandrel, of 
course, revolves faster than the pulley and 
soon goes too far, so that when a move- 
ment does occur it is not a uniform move- 
ment of either pulley or mandrel, but an ex- 
asperating complication of swinging and 
dodging between the two. For a rough, 
cheap, hasty way of guessing at the balance 
of a pulley it is better to roll it alonga 
planer platen or lathe shears than to try it 
upon asmall mandrel. We have had experi- 
ence of all three methods of balancing and 
know whereof we affirm. 
——--_—_~@ > 
Literary Notes. 





AMERICAN STEAM VESSELS. By Samuel Ward 
Stanton. 


In this book are given illustrations and 
brief descriptions of various types of suc- 
cessful American steam vessels in service at 
various times and localities ; including ocean 
steamers of note, a number of naval vessels, 
sound, lake, and river steamboats, and steam 
yachts, making in all 280 steam vessels, each 
of which is illustrated by a full-page picture. 
These pictures are reproductions of pen 
drawings, not made to scale, the majority of 
which were exhibited at Chicago. The de- 
scriptions of the vessels will be of interest 
and value to the engineer, brief as they are ; 
they give the dimensions of the hulls, type 
and size of engines and boilers, the builders’ 
name, and the year in which the vessels 
were built. As far as we have been able to 
examine the data given, we believe it to be 
reliable. All the illustrations are arranged 
in chronological order, so that the book 
gives a pictorial history of the growth of 
American steamship building, and shows 
to some extent the style of naval architect- 
ure adapted to particular services in various 
localities. To furnish this information is 
the purpose of the book, for which it is well 
adapted. 

The book contains 499 pages, 8x11} inches, 
and a good index. It is published by Smith 
& Stanton, 129 Broad street, New York. 
Price $5. 

——_—_-g@>o————— 

While we were remarking what a ‘“‘ drug 
on the market” molasses has become, we 
did not allude to the fact that machinery is 
mostly to blame for it. Molasses is not 
what it used to be. Centrifugal machines 
get the greater part of the sugar out of it, 
and little more than the color and smell are 
left, and it is a nuisance that inventors are 
implored to mitigate. It is reported that 
there are 25,000,000 gallons of it stored up 
that no man living knows what to do with. 
It cannot even be discharged into the 
streams, as it then becomes intolerable by 
its souring, and all hopes are now centered 
upon using it as fuel. Experiments upon a 
small scale have been successful, but no 
burner is yet in sight that will use it ina 
large way and without gumming up or 
otherwise failing in its work. 

————-@>o—___—_ 


Messrs. White, Child & Beney, who are 
introducing American machinery and tools 
in Vienna, Austria, and are agents for 
Prentice Bros., Worcester, Mass., The 


Reeves Wood Split Pulley Co., and the Hart 
Mfg. Co., Cleveland, Ohio, write us that 
manufacturers in America are too apt in 
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many cases to think that Austria and Ger- 
many are the same countries, whereas they 
are quite different governments, and require 
the payment of different duties on imports, 
those in Austria being much higher than in 
Germany. 
——— ame 
The American Association for the Ad- 
vancement of Science will meet at Spring- 
field, Mass., August 28th to September 7th. 
——-_—_ ge 


The bugaboo of gold exports is still being 
‘worked ” for what it is worth by those 
interested in declining stock quotations. 





Mr. W.L. Cheney, of Meriden, Conn., 
has been awarded by the Franklin Institute, 
the Longstreth silver medal for his double 
forming tool and holder used on the Meriden 
Machine Tool Co.’s forming lathes. 


NEW GATALOGS. 
4 . 
There are three sizes of Standard Catalogs, 9’ * 12", 
6" X 9 and 44%" x 6". We recommend the 6” x 9” 
size for machinery catalogs. When they must be larger 


or smaller, one of the other standard sizes should be 
adopted if possible, 

















We have received from Foote, Barker & Co., 
Cleveland, Ohio, a pamphlet illustrating and de- 
scribing their improved cutter and reamer grinder, 
adjustable two-spindle drill press, and their cock 
grinder. It is 514’’x7”’. 

P. Pryibil, 512 W. Forty-first street, New York, 
sends us a small pamphlet in which are illustrated 
various forms of hanges and boxes for line shaft- 
ing, with full informa'icon, telegraph code, etc. It 
is sent on application, and is 354’/x@3¢”’. 


Dietz, Schumacher & Co., Cincinnati, Ohio, have 
issued a pamphlet devoted to the illustration and 
description of their improved 14-inch Jathe, which 
has some special features of interest to machinists. 
It is sent on application, and can be readily 
trimmed to standard size (6’’x9’’), as itis 644’’x9i4’’. 


We have received the catalog af the Swarts 
Metal Refining Co., 120 W. Lake street, Chicago, 
Ill. This catalog sets forth the qualities of various 
brands of babbitt metal and other alloys useful to 
machinery builders and others. It is bound in 
cloth, and is standard size 6'’x9’’. 


We have received the catalog of the American 
Institute of Mining Engineers, which contains a 
full list of members, and is arranged in much the 
same style asthe catalog of the A.S.M.E. We 





suppose this catalog was intended to be standard 
size, as it should be; it measures 574’’x934”’. 


Morris Machine Works, Baldwinsville, N. Y.., 
send us descriptive circular and price list of cen- 
trifugal pumping machinery, built under the Heald 
& Sisco patents. These pumps are specially 
adapted for paper, pulp and sulphite fiber mills, 
tanneries, etc., and are fully described in the pam- 
phlet which is sent on application. It is 6x94”. 


Philadelphia Engineering Works, Philadelphia, 
Pa., send us “ catalog N,” which is devoted to the 
illustration and description of condensing and non- 
condensing engines applied to rolling-mills. En- 
gravings of typical engines for this service are 
given, with indicator cards from them and other 
general information of interest to mill users. Cata- 
logis standard size, 6’’x9’’. 


The Philadelpbia Engineering Works, Philadel- 
phia, Pa., send us “catalog M,” which contains 
rulea and tables for the equalization of power de- 
veloped in the cylinders of compound engines. The 
title of this catalog sufficiently indicates its char- 
acter, and it will, of course, be found useful and 
convenient by those who have to do with steam. 
It is standard size, 6’’x9’’. 


J. T. Slocomb & Co., 227 Eddy street, Providence, 
R. I., send us a catalog of machinists’ tools, in 
which are illustrations of their inside micrometer 
calipers, micrometer depth gages, indicators for 
lathe work, combination center drills, micrometer 
calipers, etc. It is sent on application to those in- 
terested, and is standard size, 6’’x9’’, with the fact 
that it is standard printed on the cover. 


We have received from D. Van Nostrand Co.., 
23-27 Warren street, New York, a catalog of books 
relating to steam and steam engines, machinery, 
mechanics, and mechanical engineering. As indi- 
cated by its title, this catalog will, of course, be 
interesting to all who have to do with machinery 
of any kind, and it is sent to any address on appli- 
cation. It is 5%/’x94"",and could as well have 
been trimmed to standard size—6x9. 


The White Mfg. Co., 40-42 State street, Chicago, 
lll., send us an illustrated price list of gasolene 
torches, furnaces, and paint burners. These are 
in various forms, designed to produce a blast by 
air pressure, a pump being attached. and many of 
them are intended especially for machinists afd 
tool makers, electrical workers, ete., and are 
highly efficient for heating, tempering, brazing, 
and other operations. It is 5%¢’'’x934’’, and could 
as well have been standard size—6’’x9’’. 


The Philadelphia Engineering Works, Philadel- 
phia, Pa., send us “catalog L,” which is devoted 
exclusively to the illustration and description of 
their improved fly wheels for engines. The cata- 
log contains useful information regarding fly 
wheelsin general, and includes also an engraving 
of the machine used by this concern in turning fly 
wheel faces. The wheels are made from 8 to 35 
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We have a variety of sizes and a large stock 


for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDGEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





costly tools and dies. | 





feet diameter, and with any width of face up to 78 
inches. The catalog is standard size, 6’’x9’’. 

Hans Renold, of Manchester, England, sends us 
what he calls ‘’Sectional Catalog N>». 5,’’ which is 
devoted to the illustration and description Of stcel- 
balancing chains manufactured by him. These 
are intended to be applied especially to counter- 
balancing the parts of machine tools and other 
machines, and are sometimes used as a convenient 
means of affecting teed motion. The chains are “= 
made in various styles to suit conditions, and at Beaver Falls, Pa., with a capital of $400,000. 
where desired are finely finished and blued, so} Lane’s Foundry and Machine Works, Hunt, g- 
that they contribute to the appearance of the | 400, Pa., are enlarg-ng their plant, and will shor:|y 
machine for which they are used, The catalog is | manufacture bicycles. 
standard size, 6x9’, and a statement that it is The Great Fal's Manufacturing Co., of Somers- 
standard size is p-inted on the back cover. worth, N. H., will increase the salaries of t) -ir 

We have received a catalog giving a full ac- | 2,000 employes 8 per cent. 
count of the growth of the Gustav Fritzsche Book- The American Pump Co., of Chicago, IIl., j2s 
bindery, and also giving a description of its}been incorporated with a capital of $45,000, iy 
present extensive and commodions building, lo-|C. C. Hill and R. F. Cummins. 
cated in Leipzig,Germany. This large establish- McDowell, Stocker & Co., of Chicago, are sole 


ment is now managed by the sons of the founder, | agents in that territory for the sale of the Spri:z 
who are the bookbinders to the Court of Saxony. | geld Machine Tool Co.’s products. 


The exterior of the building, as shown in the 
catalog, is very handsome and artistic in design. 
The interior views show that all departments are 
well equipped with machinery of the latest design, 

The Edgefield Wfg. Co., of Edgefield, 8. C., hus 


and, taken all together, show the building to bea - j 
regular bee-hive of industry. The catalog is very been Paes ig Fag Fuca engeas, by &. 4. Fomp- 


neatly gotten up, and the illustrations show that 
photography and its reproduction by the half-tone Geo. 8S. Graham and Henry G. Goodrich have 
process have become a high art in Germany. The| ganized the Marsden American Cellulose Co., »| 
catalog is 5}3x84’’. Philadelphia, Pa., with a capital of $1,000,000. 
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The Premier Bicycle Co, of Bridgeport, Cc 
has been organized with a capital of $125,000. 


Toe Great Western File Co. has been organized 


The Bald Mountain Mining Co., of Denver, ¢ 
has been incorporated by Fred E. Miller and Ch. s. 
F. Miller, with a capital of $30,000. 
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The National Tin-plate Co., of Anderson, Ind., 
will put ina bar-mill in connection with their tin- 
plate establishment. 


The Philadelphia Metallic Manufacturing Co , of 
Coopersburg, Pa., has been organized by H. N. 
Booz and C. H. Stoneback, with a capital of 
$50,000. 

The Clark Telephone and Construction Co., of 
Minneapolis, Minn., has been incorporated with 
$300 £00 capital stock, by Marion A. Clark and A. 
S. Samson, 


The Morris Machine Works, Baldwinsville, N. Y , 
announce that they bave established a New York 
office at 39-41 Cortlandt street, which will be under 
the management of Hungerford Bros. & Co. 


The iron foundry of the Knowles Steam Pump 
Works was burned last week. The loss is esti- 
mated at about $175,000, and was fully covered by 
jnsurance. 


What is said to be the largest belt in the world 
1as recently heen made by the Jewell Belting Co., 
if Hartford, Conn., forthe Washburn & Moen Mfg. 
o., of Worcester. It is 118 feet long, 78 inches 
vide, and is four-ply. It took the bides of 100 
teers to make it. 


The Lodge & Davis Machine Tool Co., of Cincin- 

iti, Ohio, report a steady increase in foreign and 

cal trade, and anticipate a lerge fall business. 
Chey have recently made shipments to South 
\frica, Brazil, Russia, and England. They also 
have orders on their books from France, Germany, 
and Mexico. 


A contract has been awarded to a Philadelphia 
firm to build a double track standard gage road be- 
tween Washington, D. C., and Baltimore, Md , to 
be used for trolley express trains. Messrs. Widener 
and Elkins, who are interested in the project, ex- 
pect to have the road completed within a year to 
enter into active competition with the steam roads. 
The estimated cost of the construction is $3,000,060. 


The Weir Plow Co., of Monmouth, IIl., have 
decided to build a new factory at East Moline, 
lll.., having secured a tract of 17 acres at that 
place. They will build a one-story brick plant to 
employ 500 men, and will manufacture plows, 
cultivators, disk harrows, and corn planters. 
Work on the new factory will commence this fall, 
with the expectation of starting about October 1, 
1896. 


The Composite Type Bar Co. has been organized 
in New York City, to manufacture type-making 
and type-setting machinery. Capital, $25,900. Di- 
rectors: Caleb H. Jackson ard Caleb 8. Jackson, 
of New York City; Lucien A. Brott, George A. 
Kay, and Marcus Marx, of Brooklyn. Mr. Brott, 
who until recently was in charge of the tool room 
of the Merganthaler Company, is the inventor of 
the machine. 


Messrs. J.T. Slocomb & Co., Providence, R. I., 
are putting up their improved micrometer calipers, 
which have been illustrated in our columns, in a 
very neat case in such amanner as to protect them 
and keep them alwaysin good condition and con- 
venient for use. The case holds a half dozen of 
these calipers, designed to cover a range of meas- 
urements from zero to 6 inches, each tool having a 
movement of its micrometer screw of 1 inch. 


The Jones & Lamson Machine Co., of Springfield, 
Vt., has recently made the following shipments of 
their flat turret lathes: Shaw, Kendall & Co., 
Toledo, Ohio; Maltzowschen Works, Djatkowo 
(Orel), Russia; Hancock Inspirator Co., Boston, 
Mass.; Indian Orchard Screw Co., Indian Orchard, 
Mass.; Passaic Machine Co., Passaic, N. J.; McIn- 
tosh, Seymour & Co., Auburn, N. Y.; Henry R. 
Worthingtoa, Brooklyn, N. Y.; Klein, Schamsiin & 





Becker, Franhuethal, Germany; Providence Ma- 
chine Co., Providence, R. I.; Vermont Farm Ma- 
chine Co., Bellows Falls, Vt.; Port Chester Bolt & 
Nut Co., Port Chester, N. Y.; Dean Bros. Steam 
Pump Works, Indianapolis, Ind. They are also 
supplying the New Haven Chair Co , New Haven, 
Conn., with their equipment of turret machinery 
for the manufacture of hubs, sprocket wheels, 
cones, cups, etc., for bicycles. 


The Abendroth & Root Mfg. Co., 28 Cliff street, 
New York, have recently contracted for a plant of 
boilers to go in what is said to be the largest to- 
bacco factory in this country. The factory is 
being built at St. Louis, by Liggett & Meyers, and 
the boilers will aggregate 21,000 horse-power, being 
arranged in three groups of 7,000 horse-power 
each. The boiler plant, it is said, will, besides 
being uncommonly large, be a model in the way of 
arrangement, and will be provided with every ap- 
proved device for economical steam making. Mis- 
sissippi water will be used in this plant, and as the 
peculiarity of this water largely depends upon 
which of the Mississippi trinutaries may bappen at 
a given time to be high or low, arrangements have 
been made for first filtering the water by two dif- 
ferent systems to remove the mechanically sus- 
pended matter,and after that the water is to be 
run through Hoppes’ live steam purifiers to remove 
the sulphate of lime and other scale producing im- 
purities which are not removed by the fitters. 


The new mill of the Berkshire Manufacturing 
Co., at Adams, Mass., designed by Mr. F. P. Shel- 
don, of Providence, will have features entirely 
new in this country. The departure isin the use 
of steel floor beams. It is stated that the cost of 
the metal will nut be greater than that of yellow 
pine, and that the increased stiffness of the floor 
will enable the fine goods machinery to be run to 
better advantage. Increased width of mills, larger 
windows and wider bays—the space from beam to 
beam—have weakened the floors and made them 
more subject to vibration. It has been supposed 
that the price of steel was prohibitive, but this 
objection was overcome by placing longitudinal 
girders on the steel girders, thus reducing the 
spans to very short spaces and greatly enhancing 
the rigidity of the flooring. Unlike the large 
wooden beams, the steel beams do not weaken 
the walls. Pine beams, with the air space, take 16 
inches out of a 32-inch pier, white the steel I-beam, 
imbedded in the bricks, becomes a part of the 
structure. The new mill will be known as No. 3 mill, 
and will be 440 feet long, 118% feet wide and five 
stories high. The five-story ell will be 163 by 50 
feet, and in the rear will be a cotton house. The 
equipment will consist of 60,000 spindles and 2,100 
looms, and 1,000 operatives will be employed. 
The three mills will have 155,000 spindles and 3,600 
looms The plant will be one of the largest in 
New England, there being few having more than 
150,000 spindles and a fine goods mili. No. 3 mill 
is said to be the largest of its class in the country. 
There will be a twin tandem engine of 1,600 horse- 
power, with a fly wheel 22 feet in diameter and a 
face of 11% feet turned for four belts. Either siae 
of the engine will drive the machinery. The boiler 
plant will be in the yard of No. 1 mill, and steam 
will be carried across the street a distance of 280 
feet. All the Providence engine builders are pre- 
paring bids for the motive power. A brook will 
be carried under the mill in a 644-foot iron feeder 
to the condensers of the engines, and a branch 
pipe will supply condensing water to No.1 mill. 
Each of the two floors for tooms will be free from 
belts, all the belting being from below. All the 
preparation machinery, except the pickers and 
the mules, will be furnished by Hetherington, 
England, who was the lowest bidder; the ring 
spinning will be from Fales & Jenks, Pawtucket ; 
the looms will be built at the Mason Works, Taun- 
ton, and Draper spovlers and warpers have been 
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ordered. It has been stated that the mill will cost 
$1,000,000, but the expenditure, the Journal is in- 
formed, will not exceed $775,000. — Providence 
Journal. 








Machinists’ Supplies and Iron. 


New York, August 17, 1895. 

Iron—American Pig—We quote standard North 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $12.50 for Gray Forge. South- 
ern brands, $13.50 to $14 for No. 1; $13 to $13 25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft; $12.75 to $13 for No. 2 soft; and 
Foundry No. 4, $12.25 to $12.50 

Antimony—The market is moderately active and 
prices are barely steady. We quote L. X., 8c. to 
834c.: Cookson’s, 84c. to 8c; Hallett’s, 7.15c. 
to 7.20c.; U. 8. French Star, 7.35c.; Japanese, 6.85c. 

c 


to 7c. 

Lard Oil—Prime City we quote at 50c. to 5ic. 

Copper—Large sales of Lake Superior Ingot are 
reported at 12c. for early delivery, prices later 
ranging as high as 124c. Electrolytic, 11%c. to 
11%c. Casting has advanced sharply and is not 
easily obtained. Quotations range from Ii1e. 
to 11%c. 

Lead—In Lead we note little change. Prices sre 
kept up to 3.55c. for round lots, and 3.57!¢c. to 3.60c. 
for car loads. 

Spelter—We note a further rise. 4.15c. to 4.17Ke 
was paid for ordinary Western, and it is doubtful 
if purchases could be effected below 4.20c. 

Tin—Prices are slightly lower, although consid- 
erable business has been done. 14.15c. is now 
quoted. 


+ WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed to our care will be forwarded. 


TO SUBSCRIBERS, 


On and after July 4th this paper will give two free 
insertions under this heading to those in want of 
positions. The advertisement to occupy a space of not 
mere than five lines. Additional space or insertions 
must be paid for in advance at regular rates. 

















Wanted—Bright, active machinists to canvass 
for subscription to AMERICAN Macarnist, liberal 
commission. Address, with refs., Subscription 
Dep’t, AMERICAN MACHINIST, 203 Broadway. N. Y. 


First-class, reliable engineer and draftsman 
wants to change pos’n. X, Box 85, AM. MACHINIST. 


Wanted—Situation as general foreman or super- 
intendent of high speed engine shop; at present 
supt. of shop. * D. A.,”’ care Am. MACHINIST. 

Practical machine man with some money to take 
charge of foundry and machine works. Address 
D., care AMERICAN MACHINIST. 


Mechanical draftsman with technical education, 
shop and office experience, wants position. Ad- 
dre:s Box 68, AMERICAN MACHINIST. 

Foreman Blacksmith Wanted—Man familiar with 
engine and ship work. Apply by letter, stating ex- 
perience and age, to The Atlantic Works, East 
Boston, Mass. 





Wanted —Six first-class toolmakers, steady work ; 
none but first-class workmen need apply. Eclipse 
Bicycle Co , Elmira, N. Y. 

Experience’ Designer Wanted—Fawmiliar with 
all classes of bookbinders’ and paper-cutting ma- 
chinery, for the West. Address, stating all par- 
ticulars, ‘* A,” care of AMERICAN MACHINIST. 

First-class millwright, good draftsman, foreman 
in leading millwright and machine shop, wishes to 
make a change; Al references. Address Mill, 177 
E. 73d Street. 

Wantei—Foremanship of machine shop. eight 
years’ experience as foreman. Able, energetic. 
Age, thirty-three. Good references, New York 
State preferred. Address Box 82, care Am. Maca. 


Wanted—An instructor in the mechanical engi- 
neering department at University of Illinois, to 
teach elements of machine design. Address, with 
references, L. P. Breckenridge, Urbana, IIL. 


Wanted —A position as foreman or leading work- 
man in some good jobbing shop, by a1 intelligent, 
first-class mechanic ; can make good shop sketches, 
etc.: age, 32; south. or west of Ohio preferred. 
W. W., AMERICAN MACHINIST, 

Wanted—Experienced foreman patternmaker 
(Al), capable to take charge of from 15 to 20 menf 
give age, experiecce, salary expected. and place o- 
present employment; all communications confiden; 
tial. Address Large Work, Am. MAcHINIST. 

Wanted—aA first-class toolmaker for a small bi- 
cycle factory in Central Pennsylvania; must be a 
first-class man in every respect; permanent place 
for the right man. Address C., care AMERICAN Ma- 
CHINIST. 

Position wanted as foreman master mechanic, or 
any capacity requiring the services of a first-class 
mechanic; experienced in marine and stationary 
engine building and rolling-mill work, and very 
good draftsman. Box 64, AMERICAN MACHINIST. 


(Continued on Page 674.) 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 
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Amateur’s Size, 
Taking anything from 
# to 1 inch inclusive. 

. +» 5.00 
Patented Dec. 25, 1877. ; 

IF YOU WILL TRY THIS TOOL YOU 





LECOUNT’S NEW EXPANDING MANDREL. 


Machinist’s Size. 


1 
oo angens . 3% 88 
WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE To ORDER, 


These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 





Agency Wanted. 


A representative of Agricultural Ma- 
chines, Mowing Machines, and Hay Tedders, 
would like to enter into connection with American 
firms. Only of American manufacture « onsidered, 

Please send answers in German to B. 1477 
Lz., to 


HAASENSTEIN & VOGLER, 
LUZERN, SWITZERLAND, 


- Foot-power 
Star # Screw Cutting 
Automatic 
Lathes crosrreea 
9 and 12 inch Swing. 


New Designs. Novel Features. 
Send for Catalo.ue B, 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 
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AND OTHER MACHINE TOOLS. 


Special Machinery. 


FITCHBURC 
MACHINE WORKS, 


FITCHBURG, MASS., U.S. A. 
CATALOG E. 


PERS 











FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK, 
Manufactory, SEEFPIELD, ENG 


Ohief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


stablished a century ago. 
Medal World’s Colambian Exposition 1893. 


FOR EXPENSIVE TOOLS 
Bohler Bros. Styrian Tool Steels 


Will be found to be the cheapest 
and best if wearing qualities 
are considered. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 














148 & 150 Oliver St., BOSTON. 








_ WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON 
70 Kilby -St. PHILADELPHIA. 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. SETROIT, 155 Jefferson Ave 
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Wanted—Position as foreman or superintendent, 
used to designing tools for close interchangeable 
work to reduce cost ; have had charge of light and 
heavy work; had experience building dynamos. 
Address A. T., AMERICAN MACHINIST. 


Wanted+Any firm wanting an engineer who can 
establish discipline and systematic methods pro- 
ducing lowest cost and best workmanship, as 
superintendent or manager can find a man with 
highest references and a record by addressing 
Experience, care AMERICAN MACHINIST. 


Wanted—Foundry foreman in a good Western 
city; must be accustomed to light work; ac- 
quainted with the latest and best foundry methods, 
also understand mixing and melting brass. and a 
man of good executive ability. Good steady job, 
state nationality, age and experience; give refer- 
ence, and state salary expected. Address “Q..” 
AMERICAN MACHINIs?. 


Wanted—A young man to take charge of our 
engine department; must have a thorough knowl- 
edge of automatic high-speed engines, competent 
to execute high-grade work and handle 75 to 100 
men, so as to turn out work at lowest cost of 
production; best of tools and equipments furnish- 
ed; excellent opportunity for a live, active young 
man ; state fully, age, experience, references and 
salary wanted. Address Buffalo Forge Co., Buffalo, 
: A 





y+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. ae 

Cheap 2d hd lathes & planers. 8.M. York,Clev’d,O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 

Wanted—aA purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 

Pat's obt'd; no atty’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind. 

For sale—Fourteen of Palmer’s gear cutting at- 
tachment, at $10 each. J. & G. Rich, 120 N. Sixth 
stree:, Philadelphia. 

Wanted—Complete volumes for the years 1881, 
1883, 1884. 1885, bound or unbound. Address, stating 
price, AMERICAN MACHINIST. 

Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


GOR, LAKE & KIRTLAND STS. CLEVELAND, 0. 


99 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





REPAIR BICYCLES FOR A LIVING. 
Easy way to make good living. FULL OUTFIT. Bellows, Blowpipe, Vise, Spoke Threader, Solder, Borax, ready to go to work. 
FRASSE CO.,17 Warren St. NEW YORK. 


Catalogue for 6 cents in stamps. 





NEW AND SECOND-HAND 
MACHINERY. 


INGINE LATHES, | PLANERS, 
13 in. x 6ft Blaisdell, 22 in. x 5 ft, Putnam, 
14‘ x 6** Flather, | 22 ** x 5 ** Pease, 
5 “ x 8 ‘* Standard, 24 “* x 5 ** New Haven. 
16 * x 6‘* Biaisdell, | 24 ‘* x 6 ‘* Lathe & Morse, 
16 ‘* x 7‘ Pratt & Whitney. | 94 « x 6 ** Rochester. 
16 ‘* x 8‘ Putnam. Al. | 98 « x § “ Gage, 
16 “ x 8 ‘* Fifield with Ck. | 39 « x 10“ Harrington. 
a TE I ag | 48 “ x10 ‘ Gray, 2 Heads, Al. 
x ather, . lt 
20 “* x10 i Putnam, Al, | SHAPERS. 
20 * x 10° Harrington. | din. Stroke, C. = . 
24 ‘* x 12 ‘* New Haven, } se — ae. Tone 
24 ‘* x 22‘ Perkins | 16 « “ ¢ Prentiss _ 
28 “ x 16‘ Fay & Scott, 18 “* iT Geared, Al ? 
32 “ x 16 “* Waterman. | 95 « “ oo Je 
32 ‘* x 30 ‘* Improved style, we ol He: i 
50 ‘* x 16 Triple Geared. | a6 Trav.-Head, with 


centers, circular feed,Fitchb g. 
SCREW MACHINES, 
P. & W. No, 2 Wire Feed, 
Brown & Sharpe No. 5, complete, 
MILLING MACHINES, 


Garvin No. 3 Power Feed, 


DRILLS, 


Barnes Friction Drill. 

Sensitive Driil, Improved, 
Prentice 26 in. complete with 
Friction Pulleys for tapping 

Blaisdell 28 in. Bk. Geared. 


SEGOND-HAND MACHINE TOOLS. 


HAND LATHES, 


1 12in, x 6 ft. Wright. 
1 12in x5 ft. Back Geared, 
1 20in. x 8 ft. Back Geared, 





ENGINE LATHES, 
12in. x 5 ft. Ballou Patent. 
16in.x 6ft Ames Mfg. Co. 
16in. x 8 ft. Perkins, Taper. 
18 in. x 10 ft. Blaisdell. 


one 26” back gear and power-feed Hamilton Dril 
Press one 30’ Springtield Tool Grinder. These are 
new machines and will be sold cheap for cash. 
Dietz, Schumacher & Co., Cincinnati, Ohio. 


aluminum, brass or iron; facilities unexcelled; ex- 
ceptionally low prices quoted on experi rental or 
jobbing machine work; write for prices. 
Casson, works, 198 Liberty St., Paterson, N. J. 


For sale—Two 22” Plain Hamilton Drill ag 


Wanted—Patented or special articles to maket of 


Rob't H.| | 





Wanted—An Idea. Whocan think of some sim. 


ple thing to patent? Protect your ideas; they ma 
bring you wealth. 
Patent Attorneys, Washington, D. C., 
$1,800 prize offer. 


Write John Wedderburn & ( 
for the 


Big investment—$25,000 cash will buy my wel 


established foundry, machine sbop and mil! sup; 
store; pays 20 per cent.; with better manageme: 
will pay more ; bad heaith and other business is w! 


sell. Address Harry Guenther, 207 Crittend« 


St., Owensboro, Ky. 









AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


Fer the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EneiisH AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street. 
Finsbury, London, E. C., England. 





or Power, 

22in. x 22 in. x 4 ft. L. W. Pond. 

24 in. x 24 in. x 5 ft. Putnam. 

24 in. x 24in.x 6 ft. Chamberlin. 

24 in. x 24in. x 6 ft. Whitcomb. 
SHAPERS. 

10 in. Pratt & Whitney. 

12 in. Juengst, Crank. 

15 in. Juengst Friction. 

10in. Wood and Light Traverse 


Head. 

21 in. Smith & Silk, Shifting 
Belt. 

20 in. Gould & Eberhardt, 

24 in. Hendey, Friction. 


HAND LATHES, 
2 10 in, x 41 in. Garvin. 
1 12in. x 4 ft. L. W. Pond, 


28 in. x 20 ft. Perkins. 

37 in, x 14 ft, Maker Unknown. MISCELLANEOUS 
PLANERS. TOOLS. 

12 in. x 30in, Wilkinson for Hand | 24in BarnesWater Tool Grinder, 





Garvin Profiler, one spindle, 

No. 2 National Bolt Cutter. 

60 in. Lincoln Gear Cutter. 

26 in. Pulley Lathe. 

50 in. Pulley Lathe. 

5 in. Cutting-off Machine. 

No. 2 Springfield Tool Grinder, 

No. 1 Garvin Screw Machine. 

No. 1 Brown & Sharpe Screw 
Machine. 

No. 2 Brown & 8S. Universal 
Grinder. 

21 in. Squaring Shear. 

14 ft. Power Draw Bench. 

250 lb. Gould & E. Drop Press, 

100 Ib. Stiles Power Drop Press, 

75 lb. Drop Press. 

No. 31 Eaton Double-acting Press, 

No. 2 Garvin Wire Spring Coiler, 


Improved 28 in. complete, 
Radials 3, 4 and 5 ft. 


CYLINDER BORING MA- 
CHINE 


ue 





‘*Bement’s” for Cylinders to 36 
in. 


Gray Planers ‘‘NEW,” 22, 


Lincoln Pattern with Vise. 
** ‘niversal”’ Latest, good as new, 
P. & W. No, 2 Hand Feed, Al, 


BOILER ROLLS. 


10 ft. Latest Improved, 
8 ‘* ®xtra Heavy. 
7% “* Standard Size. 


24, 30 and 36 in, 


Kempsmith Millers, Universal and Plain. 
Bardons & Oliver’s Screw Machines, Improved Style. 
Fitchburg Lathes, 14 to 72 in. Swing. 


J. J. M 
SUCCESSOR TO 


E. P; BULLARD’S 


N, Y.Mach’y Warerooms. 





cCABE, 


{4 Dey St., 


NEW YORK. 





Second-Hand Machinery. 


LATHES. 


2 10 in. x 5 ft. Foot & Power. 

2 llin. x 5 ft. Power only. 

1 15 in. x 6 ft. Dustin. 

1 16in, x 8 ft, Fiather. | 

2 18in. x 8it. Flather & Prentice. | 

3 18in. x 8 ft. Lodge & Davis. 

2 2lin. x 10 ft. Pratt & Whitney. 

127in. x10ft Dustin. 

28 in. x 12 ft. Blaisdell. 

80 in. x 14 ft. Lincoln. 

$2 in. x 13 ft. Bement Triple 
Geared. | 

22 in. x 10 ft. Niles, | 

24 in. x 10 ft. Niles, 

79 in. Driving Wheel, Bement. 

48 in. x 18 ft. Gay & Silver. 








1 
3 
1 
1 
1 
1 
1 





1 32in. x 10 ft. Open Side. 
1 60in. x 60in. x 22 ft. Hepworth, 


DRILLS. 
3 22 in. Back Geared. 
2 25 in. * &P.F., Snyder. 
1 34in s a Harris. 


2 No. 1% Niles Radial. 

2 Suspension Drills. 
MILLING MACHINES. 

1 No. 1B. & Sharpe. 


}2 No. 13 Garvin, 


1 No. 15 a 

1 No.2 ** Hand, and others, 
SHAPERS, 

9in., 12in., 13in., 15in., 20 in. 


PLANERS. MISCELLANEOUS, 
. 1 18in. P. & W. Screw Machine. 
8 —o= in. x 6 ft. Pond, two!|/] o0in x6 ft. Flather 


2 Horiz. B. & D, Machines. 
1 Cylinder Borer. P. & A. 
1 30 in. Motor Gear Lathe 


1 48in. x 32 in. x 8 ft. Pond, two 


heads. 

8 24in. x 24 in. x 6 ft. W & L.,||1 Double Punch and Shear. 
one head. |, 1 30in. Pulley Lathe. 

1 28in. x 28 in, x 8 ft. Gay &||1 Hydraulic Riveter. 
Silver. 4 2 Bolt Cutters. 

1 82 in, x 32in. x 10 ft. W. & L.|| 1 Nut Tapper. 

1 38 in, x 388 in, x 10 ft. Aldrich.!! 1 20 in. Pattern Lathe, 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY, 











E. W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 


c 
Oo 
ri 
> 
cc 
ul 
= 
<= 
oO 
< 
= 


FORGING FRESSES, 
PUNCHES, SHEARS AND 
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WORKING SHEET METAL 
SPECIAL MACHINERY. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 


Also, a large number of other machines, Write for complete 
list, description and prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


SECOND -HAND MACHINERY. 


Gould & Eberhardt Automatic Gear Cutter. 

Pratt & hak yy 26” Chucking Lathe. 

18/’x5/ Pratt & Whitney Lathe, taper attachment. 

Niles Horizontal Boring Machine, 4’ bar. 

Betts Horizontal Boring Machine, 3’ bar. 

60” Triple Geared Engine Lathe, 1894 Pattern, 
used Three Months, a modern tool in fine order. 

Will sell the above tools at low prices. Send for 
new catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY CO., 
62 & 64 So. Canal St., CHICAGO, ILL, 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 








52 in. x 20 ft. Engine Lathe. 


15in.x6 ft. Engine Lathe, 
ss eR seg oe 19-36 and 50 in. Drills. 


29 * 13% " i Portable Drill. 

- * ea & s be 36 in. x 14 ft. Planer. 

— a " “ 12 in. Shaper Traverse Head. 
| ieee. bes sd ee Gear Cutter, 54 in 

= *3 © eo ba Milling Machine. 


0 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


— EXGELSIOR 
NEEDLE 60. 














Torrington, 








Immediate 
Shipment 


can be made of any of the following 
high grade machine tools, viz: 


Lathes 


12’, 14”, 157, 16”, 
MADE BY 
FLATHER & CO 


PRENTICE BROS. ‘ 


DRAPER MACHINE TOOL &S.” 
ALSO 
Screw Machines, 
Turret Machines, 
Milling Machines 
and Upright Drills. 


HILL, CLARKE & CO., 


156 Oliver St., 
BOSTON. 


12 & 14 S. Canal St., 
CHICAGO, Ill. 


NOTE.—We are making a specialty of com- 
plete outfits for bicycle works. 





A FEW OF OUR MANY “GOOD THINGS” IN 
SECOND-HAND MACHINERY. 


1 36 in. x 20 ft, Lincoln T. G. Engine Lathe. 

1 54-61 in. x 22 ft, New Haven T. G. Engine Lathe. 
132in.x9ft Extra Heavy D W. Pond Engine Lathe, C, Rest. 
1 23 x 3 ft. Putnam Enzine Lathe, C. Rest and P. C, F, 
25 Speed Lathes, Assorted Sizes 

6 Fox Monitors and Square Arbor Fox Lathes, 

1 Two-Spindle Pratt & Whitney Gang Drill. 

1 Three-Spindle Garvin Gang Drill. 

1 Four-Spindle Garvin Gang Drill. 

1 Six-Spindle Quint Turret Drill. 

1 15in. Blaisdeil Crank Planer. 

1 25x25x8 ft E. Harrington P.aner, 

1 32x32x10 ft D. W. Pond Planer (Two Heads). 

2 No. 1 Garvin Plain Millers. 

1 Grant & Bogert B.G Miller. 

1 No. 2 Brainerd Plain Miller. 

1 No 2 Brown & Sharpe Plain Miller. 

1 Each No. 19 and No. 16 Bliss Power Presses. 

1 No. 3 Brown & Sharpe Univ. Grinding Machine. 
No. 2 Landis Univ. Grind ng Machine. 

No. 1 Appleton Univ. Grinding Machine. 

434 in. Whiton Centering Machine 

36 in. Gould & Eberhardt Aut. Gear Cutter. 
Brown & Sharpe Tapping Machine. 

Seven H. P. Lawson Gas Engine. 

Two-Spiadle Ames Profiler. 

4in. Bar Niles Horizontal Boring Machine. 


ee 


Send for new Bicycle Catalogue. Just out. 


700 Machine Tools in Stock. “end for Lists. 


PRENTISS TOOL & SuppLy Co., 
115 LIBERTY ST., NEW YORK. 
CHICAGO STORE, 62 & 64 S. CANAL ST. 


THING ple 
Send f® ST OEE 


SUPPLES — | 
ser for 200 pass 
west Sto 











MACHINERY FoR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill. Good as new. 
6 in Boynton Hand Shaper. = F. 2 
i to He bem Open-die Bolt Cutter “ “ ‘ 
os. 1, 5 and 6 Roots Pressure Blowers. Al condition, 
9 x 9 Greenfield Upright Engine. Good as new. 
36 in. x 7 ft. Upright Boiler. Good order. 
Lot 644 in. and 7}4 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than half value. 


COOBE ck CO., 
163 and 166 Washington St., NEW YORK. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 
2,400 Pound Miles Steam Hammer, Single Standard, 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. 
Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 
Two (2) 5 ft. Universal Radial Drills. 
21 * x Fog Pratt & Whitney Engine Lathe, Hollow 
pindle. 
19 *. zet. Pratt & Whitney Engine Lathe, Hollow 
pindle. 
26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 
19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 
22 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle 
21 in. x 11 ft. Lodge & Davis Engine Lathe, Hollow 
Spindle and Taper Attachment. 
40 in. Bement Vertical Drilling Machine. 
24in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
4145 Broadway & 86 Liberty St., New York. 
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PUN, SARETY 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 





STEEL BALLS 









WRITE FOR 
INFORMATION. 
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CONSULTING MECHANICAL ENGINEERS. 








L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consulting M. E., 
CHAMPAIGN, Ill. 


JOHN R. CLAY, 


Corsulting Eng. for Water W ans, 
Kirkland Street, _ CLEVELAND, Ohio. 








CHAS. 0. HEGG EM, 


Consulting Engineer. 
215 E. South Street, MassiLton, Ohio. 


FRANK H. POND, 


Consulting Engineer, 
619 Wainwright Building, 





Sr. Louis, Mo. 








F. B. COREY, Electrical Expert. 
Elec. Apparatus Designed, 
Equitable Building. Boston, Mass. 


W. E. CRANE, M. E., 
New England Basiacering Co. 
Electric Light and Power Plants. 
larrison Avenue, WATERBURY, Conn. 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
umping Plants, Power Plants, Steam, Water, 
at Designing and Experting, 

. Box 32 








CG. L. REDFIELD, 


Designer of Special Machinery. 
Expert in Patent Causes. 


Room 604, 269 Dearborn St., Cuicaeo, Ill. 





C. E. SARGENT, M. E., 


Curcaao, Ill. 
U.S.A 





WM. O. WEBBER, 


Consulting Engineer, No. 78 Mason Building, 





Y. | Boston, Mass. 





Tel. 2102. 





THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


Vertable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
T0016, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
- and other 
* Machinery, 








Shriver's New York Traveling Cranes 


FOR HAND OR 
nana POWER. 





T. Shriver & So, SY 323 Est sou st, 


on MANUFACTURERS OF 
AVELING CRANES of 13, 2,3,5 and 10 Tons 
ai Tiere 0} by Hand, or wholly or in part 











ILLUSTRATED 
CATALOGUE 








EMERY | 
WHEELS. 



















ALFRED BOX & CO., 


PHILADELPHIA, PA. 


Builders of Standard d 
Cranes of all descr: Harte pind, Special 


_ rates gteae over 30,000 Hoists and 700 





Pitta! — 
ae =H 





C7@NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 


Send for Circulars, 1622 Monadnock, Chicago. 


BLOCK CHAIN 


for Chain Hoists, Pulley Blocks, Cranes, etc. 


of any size and pitch, made to order at low- 
‘est prices. We invite correspondence. 


SPEIDEL & ROEPER, 





READING, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS; aaa TRACK. 


oe} FOR CATALOGMS E. 















23413 & 2345 
Callowhill Si., 


PHILADELPHIA, PA. 





Dixon’s Silica 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etec. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE C0., Jersey City, N. J. 





» The National 
Feed-Water 
Heater 


A brass coil Heater 
delivering water te 
the boiler at 21¢ 
Fahrenheit. 


‘00,000 H. P. sold. 
Prices low. Satis- 
faction universal. 


* ‘The National 
Pipe Bending 
Co. — 


82 River St. 
Now Haven, Ct. 


Mills, for Car Whee 





THE HORTON LATHE CHUCK 


Established 1851, 


Also Chucks for Brass Finishers’ Use, Grindin ng Machines, —— | Machines. 
Screw Machines, U pright Drills, Cutting -off Lathe 
and other "work. Also the most complete list of 


improved ind. pendent Reversible Jaw Chucks in the World. 
Trade Mark: ‘‘ THE HORTON LATHE CHUCK.”’ 
None Genuine without it. 
THE E. HORTON & SON CO,, Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, Lenten, E, c. 
SEND FOR ILLUSTRATED CATALOGU 


8, Drill Lathes an as Boring 





Screw Machines, 
work. ae ee 


“CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Fo PLANER CHUCKS 


Address G. W. JORDAN, 
@& Wayne STREET, WonrceSTER, Mass. 


CHUCKS The “National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 

Est’d 1882. Strongest. Easiest to 
change. Best finish, Reversible 
Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent, Liber- 
al discounts. Prompt shipment. W. WHITLOCK, 
89 Cortlandt St., N. ¥.—Works, Hoboken, 

.J. McDowell ‘Stocker & Co., Chicago. 


WE ut. OTHERS FOLLOW. 


Sweetland Combination Chuck. 

















‘ : Reversible Jaws. Accurate, 
<- =>) Standard Independent, Solid 

“@ Shell, Solid Reversible Jaws, 
e Strong and True. 


SEND FoR CATALOGUE, 


The HOGGSON & PENIS MFG. CO., - New Haven, Cou. 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


18. W. GOODYEAR, Waterbury, Conn. 
ENGINEERS and FIREMEN prize pampnic 


on how to pass an examination to procure an en- 
gineer’s license. 
Cc. G. KRELL, 3017 N. 13th St., ST. LOUIS, MO. 


Ne 


STEAM ‘CARRIAGE FOR SALE. 


A practical road wagon, built by an engineer of 
known reputation. Price reasonable. Send for de- 
scriptive circular to 


H. W., Box 1530, Boston, Mass. 














NOW READY! 


Modern Examinations of Steam Engineers 
WRITTEN FOR ENGINEERS BY AN ENGINEER. 
l2mo. Cloth. 300 Pages. 6&3 Chapters 


Comprising full and complete answers to 300 ques stions for the use 
of engineers and firemen, when preparing to make ap plication for 
examination tor U. S. government and State license; and for the 


information of engine builders, boiler makers, machinists , ete 
By W. H. WAKEMAN. 
PRICE, - - - $2.00 


AMERICAN INDUSTRIAL PUB. C0., Bridgeport, Conn 


Nur ¢ HEXAGON 


eee FINISHED 
TRUMP. BROS, MACHINE, 0, rs 





CASE-HARDENED. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCE 00., 


New Britain, Conn. 








SEND FOR OATALOGUE,. 





PRATT’S 


Peauve Dring 
Dwill Ghue, 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT GHUGK GO., Clayville, W. Y. 








THE BEST WORKMEN 
ARE USING 


GROBET . 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, » 
35 Hartford Street, 





(FRAKK BURGESS, Proprietor.) BOSTON, MASS. 





PROVIDE 


34,260 lbs. 34,390 lbs. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 


won, MM. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 

32,600 lbs. 
36,420 ‘* 34,650 ‘* 32,460 “ 


33,200 Ibs. 
36,550 “* 


34,400 Ibs. 
36,700 “ 








<< 
’ ie 








HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


“> VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 
Hyd: aulic Flange Packings, 204, 206, 208 and 210 East 43d Street, New York, 





2 Plunger Belt rump. 
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: ENCINE LATHES. | THE LODCE & SHIPLEY M. T. CO., 
at eS SS | > CINCINNATI, 0., U. S.A. 


OUR PAT. RADIAL DRILLS ARE BEST. 

















Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


Dietz, Schumacher & Co., 
Cincinnatl, 0., U. S. A. 


hl WYMAN & GORDON Engine Lathes, 18”, 22”, 24" and 27”. 15” and 30” thirty . 
_# days. Drills, Upright 14”, 20”, 24’, 28", 32’ and 40”. Tur- 
@ ret Lathes, 12”, 15", 21”, 22”, 30”, 37” and 48”. Pulley 
~ “ L | A 


bd : Lathes, 30” and 60’. Write for Prices. 
NEW TOOL FOR BACKING-OFF MILLING CUTTERS. HEAVY SLAB MILLING MACHINES. 






































REGULAR SIZES. 
60 inch by 60 inch by 12 feet. 
48 ot) 7) 48 ee 7) 12 
86 “ ay 86 w“ “ 8 vw 


“ o “ ad a) 
= “ 7 = Ad a) g “ 


PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES GNED. 
» Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U. S. A. 


hey CISHOLT 


STIRLING TURRET 


SAFE. ECONOMICAL. DURABLE. H A T rq E 
No cast metal. No flat surfaces. No multitudi- 
AND 





PATENTED MARCH 6, !I895. 

Of this Tool the 
AMERICAN MACHINIST, 
m May 30, 1895, said: 








nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 


catalog 3. UNIVERSAL TOOL GRINDERS. 


THE STIRLING CO., 
Gen’! Offices, CHICAGO, ILL. SENS POR PARTICULARS. 


Branches in all Cities, PULLMAN BLDG. MADISON, WISCONSIN. 


739, aidDscor LANDT ST., |N 








WRITE FOR CATALOGUE 





Bo LtT ana Nut 































wr 4 
MACHINERY. a A a a 
a ge* cae 0 a so yo¥ re) V 9 BELT 
sings? “ast pts “i The NATIONAL Dy Oo 
oo tr gg a grock HANDSOME CATALOGUE ON 
ONDENSER 
AND PRICES. TIFFIN, OHIO. 
THE CONOVER MFG.CO. 39 CortuanorSn.NY, = 
CENTER GRINDERS,| SOFT CASTINGS 
WILLIAM BARKER & CO., Mfrs., j 
IRON AND BRASS WORKING MACHINERY, | _ Made from best grades of Pig Iron for ASSACHUSETTS EMERY DRAF TSMEN: {\THE ALTENEDER SPRING: 
CINCINNATI, OHIO. Light Machinery, Electric Work, etc. AND CORUNDUM WHEELS. HINGE RUCING PEN CAR BE WIDELY OPENED. QUICKLY & 
A free cutting E Corundum Wheel for | PMB Saneieats eres eee ae 
ann FOR CATALOOUE THE BURR & HOUSTON C0., grinding tools, is not only a labor saver but it is ‘ Ole’ BELO Ton OTSCK Prive CIRCULAR oes ‘ 
q als uxury. vs t rs t 
s . 33 TO 39 FRANKLIN ST., BROOKLYN, N.Y. Bi} fools to keep their tempers. | MERA 
INE SCREW co Such a wheel is manufactured by the EL . 














MASSACHUSETTS CORUNDUM WHEEL CO. 
o> MACHINISTS.| wo. 424 attantic ave., Boston, Mass, USA. 





SESTER MACH 
We make this vise for 


WAY LNMNY 
= OY \ | \ L. 4 i E 
FELLA —S holding small i lar | 
— shaped pieces while drilling. | COMBINATION CENTER DRILLS 


Manufacturers of Set, Cap &| The work can’tslip. You break no drills, Write us. 


Machine Screws, Studs, etc. THE DRILLING VISE C0., Chicago, sia bast sii — 
THE PERKINS DRAW STROKE TRIMMER, SnpoTueR roors, FREE 











BEVEL GEARS, 


Cut Theoretically Correct. 
Lil > Special facilities for cutting worm wheels. 


HUGO BILGRAM, 















AND OTHER TOOLS 












ie all Benen. Woot : J. T. SLOCOMB & CO., Providence, R. |. MACHINIST, 
(oe Workers. Latest and : THE LARGEST AND MOST COMPLETE 440 N. 12th St., Philadelphia, Pa. 
Hy Prosecuted. Trial, ‘not RF LINE OF DRAUGHTING ROOM FURNITURE 
ey 








‘FERRIES 0 08, BME Morse Macwne co. ROCHESTER NY —— CALIPER SQUARES TECHNIC il EDUC ATION 
Grand Rapids, Mich. Any Style or Graduation. 
STOCKS, NEAVE & CO., 5 Sizes, Metric and Vernier System. , 


Draftsmen: Send us your address and we will be 





Manchester, England. | gad to mail you our illustrated catalog free. cong WARRANTED ACCURATE, The Bromfield-Pearson Technical School, 
IT CUTS COSTS. |. G. SMITH, Columbia, Pa. | °! Tufts College, offers exceptional oppor: 






tunities to students who wish to pursue a 





pe The McCanna 






























} : one or two-year course in engineering, or who 
* Adj. Thread MARE YOUR TOOLS WITH ASTEELSTAMP. | may desire to fit for the engineering courses 
z i =" Cutting and | @ F. A.SAC SARE A of the college in one year. Send for cir- 
& / Milling Tool | 125 CHAMPLAIN ST. ee 
Nj CO D, OHIO ARD ‘ Y, Dean, 
r n eerin wig tr ! eye SaaaLnT No. 4 ° Tufts College, Mass 
j j ilmi i °. ) ° 
The Taylor-Rice Engin g C0., Wilmington, Del., U.S.A. 
GRINDING 
wood MACHINES 
UP TO 
WORKING win 
Guaranteed 
MACHINERY \As on da 
at” 4 ig ° . 
OF EVERY KIND. “SS Send tor 
PRINTED MATTER ON AUTOMATIC BAND SAW FILER. a a 
AEEORTIE. auctinaue chth tack from point oo potut, os an cearse 0s ne toe 
A from point to point. 125 TEETH PER MINUTE Common files. 
— T . c FRAN 60 Will file unevenly space i saws. Leaves no burr. Its work is more LAND is 
\ | ; uniform than hand filing. Keep your saws sharp! Do more work! —_— 
“ ) 8 I | Sere sentponering!_ Save core juan UeecacnAnT, BITTE a ~ BROS. ~ No. 3 Plain Grinder. 
oa y/ y ere se eee. as = pr ye poate ne ie, Mike: Fu c 
CINCINNATI, OHIO. P. PRYIBIL, 512-524 W. 41st St, N.Y. “Germany: SCHUCHARDT & SCHUTTE. France: AD. JANSSENS. 
























‘ES. Incorporated 1871 
a= Biai Ps sii 
as 
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4ORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


anufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





iid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


yD LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Seng Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 


Doe oe os SS, 
8to 18in. Swine. 


ee MAY CO., 


SIDNEY, OHIO. 









DP. BLAISDELL & CO, 


. Manufacturers of 


ga Machinists’ Tools, 


WORCESTER, MASS, 











HAND LATHES. 











Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 








HIGH-SPEED AUTOMATIC 











SIMPLE, HIGH-GRADE, NOISE- 
LESS, SELF-LUBRICATING, 


NEEDING NO ATTENTION. 


W. D. FORBES & 60,, 


1302 Hudson S&t., 


Hoboken, N. J. 


2 blocks from 14th St. Ferry. 





UNIVERSAL 
PLAIN & SPECIAL MILLING 
MACHINES. ALSO 
CAM-CUTTING & MILL ~ 
GRINDING MACHINES. 


 Millin 


nMachine ne(, 


ens BOSTONMASS! oR? HYDE PARK yy sy 
oan = A865 GEAR CUTTING MACH, (Nec 
wY "oie at mesesrmues 


















A practical all-around at 
and threading tool. 


Especially 


==) adapted for the economical use 
—— of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 
76 EDCEWOOD AVE., 


CHICAGO. 





cS FRICTION CONE CO. 


HANGING AND STANDING 
CONES. 


A]\ MADEIN ALLSIZES. 


Thousands in use trans- 
mitting from1to50H.P. For 
information address, 


No. 86 WATER STREET, 
BOSTON, MASS. 


THE SLBURN KEYWAY GUTTER, |C 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 
for illustrated 
catalogue. 


BAKER "Nhormans. 
365 8. Erie St., TOLEDO, OHIO. 



















































fe) {| Guaranteed 
Pa Perfect. 





GEM TELEGRAPH 


OUTFIT $2,00 


Consists of Sounder and Key Board on 
Oak Base 


Zime and Carbon for Battery, 


Package of Staples, Bundle of Insulated 
Copper Wire, Morse Alphabet, Full Instruc- 
tions and Directions. Complete ready for work. 
Endorsed by prominent electrici =v Sent by 
express on receipt of price, Two Doll 

C. A. CLEAVER & CO., 206 LaSalle St., "Chicago. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


? Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc, 


CUTTING-OFF 
MACHINES. 








OUR NEW 

TOOL BLOCKS 
ARE GREAT! 

HAVE YOU 

' SEEN THEM? 


Hurueut Rocers Macu. Co. 
80. SUDBURY, MA8S. 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


rave ff, X. L. == 


PIPE CUMING & TERLADI MACHING 


Beware of imitations. 2 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 











Wri 


BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U. S. A. 


With the new attachment. the Rivett Automatic Chuck 
Closer, from 100% to 300% more work can be done, 


te for particulars 











ih Van iorean Universal Bench Lathe. ’S ais YOURLEGS J: Ta 
With attachments, com 
Pa ester pomeccernentoentas 
- AND 2 COMPLETE TELEPHONES WiTH BELLS 
the snkaeentee aaa Ce niet vee! On, 
- —s all pind of small fine ECEIPT OF 
yg em na THE OnvERSAL TELEPHONE Go. 
Mention Aumnicax Macumst. WALTHAM WATCH TOOL CO. yanmar Shes tite ne Onees 













16’ Lathe with 
Taper Attachment. 


FLATHER & COMPANY, - 


eae The Tal Hew Patent Tye iuing 


Accurate, 

Easy ald quick to operate, 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
NASHUA, NH. 





* Capacity 2 in. 
diameter, 
24 in. long. 


’ 2 BY 24 FLAT TURRET LATHE. 







JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 


~ 





mgd Cg Tb 


as used in our Wain- 
wright Feed - Water 
: Heaters, and other 
} steam appliances. 


’ The Taunton (Mass.) Locomo- 
tive Mi, Co, 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 
BORING AND 


TURNING. 
MILLS, 


=H. Bickford, 


LAXEPOST, 8. 
















ea) Sg “48 Weprvy 99 


CURTIS, 





MILLING: MACHINES | 
TURRET ‘LATHES, 


HIGH GRADE TOOLS ONLY. 


MANUFACTURED BY 





MILWAUKEE, WIS., U. S. A. 


KEMPSMITH MACHINE TOOL CO., 


ESARNES’ WATER EMERY 
BH) TOOL GRINDER 


p, Has no se no valves. No 
piping required to su 
SS ply it with water. 
ways ready for use, 
Simplest in construe- 
tion, most efficient in 


operation. Send for 
Catalogue and Prices, 


"(995 RUBY ST., 


a : V. ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & cO., Lro., 
21 Grose St... Finss''2y, LONDO ‘tf. c., ENG. 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 





ae en 5 - ve 











FOR ALL KINDS OF 


STARRETT’S 
Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L. S. STARRETT, 
Athol, Mass., U. S. A. 











W.C. YOUNG MFG@. CO., "°sass'™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &. 





IF YOU USE 


THE INTERNATIONAL 4 


HIGH GRADE AUTOMATIC INJECTOR. 
RESULT 


SMALL 


CATALOG TELLS WHY. 


COLL 
BILLS WORLD SPECIALTY CO., 
113 SEVENTH ST., DETROIT, MICH. 


ELECTRICITY 


Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and 
Designing ; Masonry; Carpentry and Joinery; Oinamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi- 
neering; Bridge Engineering ; Municypal Engineering ; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary toreview. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon ‘failure to pay installments promptly. Until further notice 
experimental apparatus will be furnished free of charge to students. Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question Papers, Condensed, Simplified. 

The Steam Engineering course is intended to qualify engineers to secure 
Licenses. Ail représentations may be relied upon. . 

Send for Free Circular, stating the subject you wish to study, to 











DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 4 as 
Baltimore, Md. 1 







OPEN 
SIDE 
PLANERS. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 





# QUIITTI’S 

4} TURRET DRILLS 
TE vom 2'%0'12 Spindicn. 

wns Britt Meare Seto 


A. 0, QUINT, Hartford, Conn. 








\NT ANY THING IN THE LINE OF 


RESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 





‘ne = PP The Albro-Clem 
, Elevator Co., 
411 & 413 Cherry St, 





Philadelphia, Pa. 








Aful — > line of 
Pitehes Qay ‘>, from 

See to 40. SOMETHING NEW! 
FOR 'NSIDE AND OUTSIDE WORK. ® 


Mailed till October 1st for $1.00. Adjustable Notch 








STANDARD TOOL CO., (7 ee 
ATHOL, MASS., U. 8. A. _ 

Catalog of latest designs in Machinists’ Fine (2/ Coffin & Leighton, 
Tools to be hai for the asking. TMT SYRACUSE, N. Y. 











in its saeiploncy can generally be extinguished with a pail of water. 
ENGINE and PUMP piston rods can be prevented by using ‘‘ EUREKA’’ PACi. 


The International Correspondence Schools, SCRANTON, PA. 
ING. LOSS of POWER from wrong adjustment of Engine Valve is correct 
with an INDICATOR. Ours at $40is equal in every respect to the high-priced on 


7 RE Send for Circular, HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


PRODUCING PROFILED WORK BY MILLING I$ ALMOST IMPOSSIBL: 


If you have to buy your Cutters 
by the high costs of these Cutte: 

and by the long time you will hay e 
to wait for them. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE an) 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut 

ters with either straight or spira 

teeth, rectangular or side relief 

also relieved worm gear hobs with 
spiral teeth, cutting faces rectan 

. gular to thread. 

CATALOGUE AND REFERENCE LIST 

MAILED FREE OF CHARGE. 


A [Lier’s Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


Scori ng 


























The Cincinnati Milling Machine Co., 
CINCINNATI. OHIO 


The HOPPES Live-Steam Feed-Water Purifer, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


Hoppes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


























14 in. x 6 ft. Hendey-Norton Lathe and 12 in. x 4 ft. Hendey-Norton Lathe. 

These are modern, high grade, practical tools, and are especially adapted for tool- 
room work, 

They have the Norton attachment for screw cutting, giving 36 different threads 
and 36 different feeds with only two changes of gear, and movement of lever in gear box 
from one notch to the other. 

& Note the automatic stop under apron. 
desired point in either direction. 


It will automatically stop carriage at any 
Invaluable for internal or duplicate work. 








The 12 in. lathe is fitted with drawing-in sleeve and American Watch 


Tool Co’s. Standard Chuck, used in making small taps, reamers, etc. 
| Work finished first and cut from bar afterward. No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching for counter- 
shaft shipper required. Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 
EUROPEAN AGENTS : “HAS. chunchitt & co., Lonpon, ENG. 


SCHUCHARDT & SCHUTTE, BERLIN, GERMANY. 
EUGEN SOLLER, BASEL, SWITZERLAND. 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 

New York Agency, 18 Vesey St. 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
_ PRODUCER GAS, 





COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
icr Gas Engine doing the same work. 


GK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties. 











THE POHLE 
a Air Lift Pump. 
> FReNSS Send for full 
") seb 


descriptive catalogues. 


THE INGERSOLI-SERGEANT DRILL CO,, 


Havemeyer Building, NEW YORK. 


The Almond Coupling 








NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMCHD; MFR., 
83 and 86 W. 
BROOKLYN, N. ¥. 


Wore SLPwe:. 
‘was i 


OR GASOLINE, | sutsers ot 














DUPLEX BELT DRIVEN AIR COMPRESSOR, 


THE RAND DRILL co., 
23 PARK PLAGE, N. Y. GITY. 
alr compressors for all purposes and conditions. 








ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 
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KBUFFELS VSSER Co, 

NEW YORK. " 

© Branches: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


DRAWING MATERIALS Fala 
AND 


=e Surveying Instromen's, 


The largest and best assorted stock in America. All requisites 
for field and draughting room. We have made a study of this line, 



















and our goods are warranted to be as nearly perfect a; it is possible 
to make then. Prices reasonable. 


CATALOGUE ON APPLICATION. 
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3 —was designed and built to e 
QA were by no means unknown. 


Siti 
2 pre-eminently successful. It 
Water-supply, and illus 
efficiency happily wedded. 


clearly set forth in a circular, % 
4 mail you. 





SP NSD INDI 


LATEST! 





NEW YORK, - 


EEC palaces 
OUR WET EMERY GRINDER 


tera market where tools of its class 
In winning 


ics in tht 
-xacting mechanics rare 
¢ eS Ses t effectually solves the vexe 


trates in tts construction St 


many vital points 
“s hich it would afford us pleasure to & 


LELAND 


ATEST! BEST! CHEAPEST! 
COLD METAL SAWING MACHINES. 


For Att Crasses Or Work. 


EVERY MACHINE WARRANTED. 


CHICACO, ILL., - 


tabov adbeast dey ado a4 Aba dbo a 2126: 
Labia tities $i 







the hearty indorsement 
s country it has been 
d problem of 
mplicity and high 
of excellence are 






& FAULCONER M’F’G CO., 
Detroit, Michigan. 


PES SS Ss 


SEND FOR NEW CATALOGUE. 


703-7 WESTERN UNION BLDG. 
29 Broaoway. 








OUR LATEST PRODUCTION. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD 


3 Pike Street, Cincinnati, Ohio. 


DRILL AND TOOL CO., 


0 A he he he he he et id 
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ANUFACTURERS * 
«_______—sOF IMPROVED 


LUGS; STEAM ENGINES 4 


VARIETy= 
IN FULL ¥ 
TRACTS ——t A 
Cont Rar For Comecere Ppa 
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™%FRICK COMPANY, 


Paes ICLIPSE CORLISS ENGINES, 





WAYNESBORO, 
PA, 








40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


al Electric High Speed Engines and. 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
WES ON oo ~ ENGINES 
f it, (Per 
t v 


(Tandem Compound.) 





WESTON ENGINE CO., Painted Post, N.Y. 


j REPRESENTATIVES. 
7/7 Julian Scholl & Co.. 126 Liberty St., N. Y. City. 
. Scranton Supply & Machinery Co. Scranton,Pa. 
I 


=. Thos. K. Carey & Bros. Co., 26 Light St., Bal 
timore, Md. 
Mitchell, Lewis & Staver Co., Seattle, Wash. 





Sila _— 


AMES IRON WORKS, °weco, 
38 Cortlandt St., New York City. 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


HOISTING ENGINES, § 


VERTICAL AND HORIZONTAL BOILERS. 
READINC, PA. 


WESTERN Brancu, 60 S. CANAL Street, CHICAGO. 


LINK-BELT ENGINEERING CO, 


NIGETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials Manila Rope Power Transmissions, Link-Belt Guar- 
anteed Friction Clutches, etc. 


(Westersi House, LINK-BELT MACHINERY CO., Chicago. ) 


GUILD &*& GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, NW. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


FARIBDS TUBE CLEANER. 










































DOES COOD WORK. NEVER CETS STUCK. MAKES CLEANING EASy,. 


Buy them of your dealer or from us. FARIES MFG. Co.,, Decatur, I1l1. 
CIRCULARS MAILED ON APPLICATION. 








DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 

For 8 Clean and Dry 8 

” pay hen Dry me 

[a4 6 as possible, oy conten ye Ry Ao] 

H course between the threads causes 





MOFFET PORTABLE DRILL. 












UNSURPASSED Wetehe from ig t0 
ASA ae anes iam 
REAMER. S 
— Runs with Steam 
Will work in any N —or— 
position. 4a Compressed Air. 


Fase JG TIMOLAT, 


| SHAFTING, PULLEYS, 


— ce. BRowD, 


ENCINEERS, FOUNDERS & MACHINISTS. 

Estimates and Pians tur- 
nished for transmitting 

Power by 






HANCERS, Etc. 


Friction Clutch Couplings. 








wneei® 465 & 467 W. Broadway, 
NEW YORK. 


HORIZONTAL 
AND 
STEAM SIRENS. Es 
[WHISTLES.] = VERTICA L 
Send for Catalogue. : Ss H A FTI N C. 
17 Dey St., New York. “Sg Also for Erecting same. 
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A new edition of our catalogue is now ready 





for distribution. . The catalogue, together with 
that of Darling, Brown &' Sharpe, has 366 


It is published for the use of machin- 








pages. 





ists, and mailed without charge to any address 





upon application, or can be furnished by hard- 








ware and machinsts’ supply dealers. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 








tHe NILES TOOL WORKS o., 
MACHINE TOOLS. 


Complete Equipments. 


HAMIL'‘TON, 
OHIO. 


NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


Pi! TSBURGH. 


18-INCH SHAPING MACHINE. 








Jenkins Bros. Valves. 


Honestly manufactured. 


Warranted as represented. 
BOSTON. 





NEW YORK. 

















WM. SELLERS & CO,, norporate, 


JENKINS BROS., 
PHILADELPHIA, PA, 


PHILADELPHIA. CHICAGO, 
MANUFACTURERS OF 


MAGHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangings, Couplings, eto. 
= INJECTORS FOR ALL CLASSES OF BOILERS. ° 











Manufa: tured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fay & Egan Co........ 4 South Canal Street, Chicago. 
MACHINERY + ary ® Ganisie eS Tarvey oo .193 Bank Street, dleveland. 
MERCHANTS CARRY E. A. Kinsey & Co.......... 227 West fers Street, Cincinnati. _ 

. Thos. x r 4 t ‘bebe Co Light Street, Baltimore. ‘ 
SAMPLES, FT. Te MoCabe.....cee ceceseees 4 ‘Dey Street, New York City. 








a 

















EBERHARDT’S ENTIRELY AUTOMATIC GEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, W. J. R. R. Ave., Green and Bruen Sts., Newark, N. J. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Solicit orders for the following machines and appliances for the manufacture of 
bicycles 
yTurret head machines and patented tools for forming hubs from the bar or forgings 
Adjustable multi-spindle machines for drilling spoke holes in hubs and rims, Whee! 
constructing and adjusting tables, sprocket wheel boring and facing machines, tube , 
ting machines, fork head threading machines, nipple tapping machines, Tucker's Oper 
dies, revolving chucks. 


New York, 138 Liberty Street. Boston, 47 Pearl Street. 
Chicago, 42 and 44 S. Clinton Street. 


MAGAZINE SCREW DRIVER. 


Billings’ Patent March 15, 1892. 

Four sizes of screw drivers tn one 
handle. A handy tool for sports- 
men, the household and incandescent 
light wiring. 

Length when closed 3% inches. 
THE BILLINGS & SPENCER Co., 
HARTFORD, CONN., U. S. A. 


Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & C0., 23 Cross St., Finsbury, london, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—/], BLOCK, Moscox 

















WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


BORING MILLS.) 


i! 
Se | 
i 
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IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE. 


The Asherofl Manulacturiag: Ct, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Con 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high « ' 
slow speed engines 
now made. Thi: 3 
instrument 
ceived at “ The e 
World’s Colum- 
bisn Exposition "’ 
the 


Highest Award 


for Excellence of 

Design, Superior 

Grade of Work 

manship and Fin 

: ish, Reliability anc 
aa) Efficiency. Serd sor 

Special Pamphlet. 

















Fifield Tool Co. 
LOWELL, MASS. 


24OTOS, DESCRIPTION AND PRICES ON APPLICATION. 





“ute 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE cO., 


ROCHESTER, N. Y 
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J. M. ALLEN, PresrpEnr. 

WM. B. FRANKLIN, Vice-Presipent. 
F. B. ALLEN, Ssconp Vics-PREsIDENT 
J. B. Prercs, Secretary & TREASUREE 


THE ACME MACHINERY CO., 


CLEVESSs> — 
Manufacturers 


ACME BOLT & RIVET | HEADERS, 
Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


We make the following sizes of 
HENDEY-NORTON LATHES, 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15", 24” and 25” stroke. 

See our advertisement on page 678 of this paper. 


THE HENDEY MACHINE CO., Torrington, Conn. 


WYMAN GORDON 


DROP FORGINGS 
WORKERS’ VISES 



















P.. DEC. 5, 1863. 
. DEC. 4, 1883. 
PAT. 100. 25, 1886. 












-J.M.CARPENTER | 





PAW TUCKET.R. I. 
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